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The accompanying instructions have been prepared for the use of 
field men of the Bureau of Soils. The material on fiscal regulations 
is in addition to the Fiscal Regulations as issued by the Division of 
Accountsand Disbursements and should be taken as supplementary 
to these Department Regulations. All field men should be careful 
that their accounts conform strictly to these regulations. 

The descriptions of soil types are given as an aid to the field 
parties in correlation of soil types and should be carefully studied 
to this end. Soils of a new area should be correlated with known 
types where this is possible. 

MILTON WHITNEY, 
Chief of Bureau. 
WasuHinatTon, D. C., June 7, 1904. 
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INSTRUCTIONS TO FIELD PARTIES AND 
DESCRIPTIONS OF SOIL TYPES. 


INSTRUCTIONS TO FIELD PARTIES. 


Fiscal regulations.—The pamphlet on ‘‘ Fiscal Regulations of the 
Department of Agriculture’”’ issued by the Division of Accounts 
and Disbursements applies to all fiscal matters of this Bureau, with 
certain modifications and additions given below. Field agents of 
this Bureau should carefully read the regulations and conform 
literally to the instructions given there. Monthly accounts are 
frequently delayed in payment because of the failure to conform 
to the rules of the Department. Delays of this character can be 
entirely avoided if field men are careful to have all accounts con- 
form literally to instructions given in the Fiscal Regulations and 
to make explanation of all items of expenditure on the sub- 
vouchers. All expenses not accompanied by subvouchers (sub- 
youchers must be submitted for purchases amounting to $1 or 
more) should be fully explained in a memorandum attached to 
voucher. Charges for lodging and team hire must always be sup- 
ported by subvoucher. 

Duplicate vouchers on Form 4, with subvouchers (Forms 4a, 4b, 
4c) are to be submitted promptly at the end of each month, prop- 
erly filled out, and signed before a notary. The receipt and oath 
should be signed on each voucher in all cases, but the notary’s 
signature and seal should be on but one voucher. Every voucher 
for reimbursements of traveling expenses must be accompanied 
by Form 4c, showing what portion of the travel has been per- 
formed on transportation requests. When no requests have been 
used a blank form properly signed should be filed with the 
voucher, and a statement made on this form showing that no 
transportation requests were used. 
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Authorization to travel.—An authorization from the Chief of the 
Bureau of Soils must be obtained before any travel is performed 
for the Department, and written or telegraphic authorization must — 
be obtained for all travel outside of an area or where unusual 
expense or additional travel is necessary. 

Transportation.—Travel to and from areas should be performed 
on transportation requests where the cost of travel amounts to 
$3 or more. (See Fiscal Regulation No. 15.) West of the Mis- 
sissippi River all travel should be performed on transportation 
requests on bond-aided or land-grant railroads. Transportation 
requests will be furnished on application to the chief clerk of the 
Bureau. Applications for these requests should be made at least 
one week before the travel is to be performed. In filling out 
transportation requests, before presenting to ticket agent, be sure 
to fill in all blanks upon the face of the request. The stub on end 
of request is to be filled out when the request is issued and 
returned at once to the Bureau of Soils. 

Freight and express. When express charges are included in an 
expense account, the original express receipt must be attached to 
the subvoucher. Express charges to Washington, D. C., should 
not be prepaid, but the shipments should be made ‘‘collect.’’ 

When possible, shipments should be made by freight rather 
than by express. Shipments by freight from points west of the 
Mississippi River should be made according to Fiscal Regulation 
No. 14. The property to be sent should be securely packed, and 
notice should be given to the Chief of the Bureau, fully describ- 
ing the property and giving the full name and address on the 
package, with the name of the person in whose care the property 
is stored. 

When it is necessary to pay excess-baggage charges, statement 
should be made on the face of the subvoucher that the excess 
consists of Government property, and the original receipt for the 
money paid must accompany the expense account. 

Allowances for field parties.— While engaged in actual travel the 
limits of expense should be governed by Fiscal Regulation No. 12. 
While in an area engaged in field work not more than $1.50 per 
day per man on an average is to be paid for subsistence; when 
possible, cheaper rates should be secured. 








Fiscal Regulations. 9 


The usual rate for hire of horse and buggy is $1.50 per day. 
This rate should not be exceeded, except where actually neces- 
sary. If itis found that proper conveyances can not be secured 
in an area at this price the fact must be made known to the Chief 
of the Bureau at once. | 

When the party remains at one place for a period of more than 
one week, cheaper rates by the week can nearly always be secured. 
Advantage should be taken of such weekly rates. When board- 
ing at reduced rates it sometimes happens that the party is away 
from the regular boarding place for one or more meals, or per- 
haps an entire day. The Fiscal Regulations explicitly state that 
subsistence expenses can not be allowed at more than one place, 
but it has been ruled that when reduced rates are being paid sub- 
sistence expenses will be allowed for short periods away from the 
regular boarding place, provided the extra expense plus the 
reduced rate does not exceed the week rate calculated at the regu- 
lar day rate. Thus, if a party is living at a hotel or boarding 
house, the regular rates of which are $2 per day; and by reason of 
staying for one week or longer a rate of $1.50 per day is secured, 
and it should happen that the party could not get back to the 
hotel, but took meals or lodging away (paying for the meals or 
lodging), the cost of these would be allowed, provided the entire ~ 
week’s expenses did not amount to more than $14. Duplicate 
charges of this character are allowed only in the interest of 
economy, and should not be incurred, except when absolutely 
necessary. Where such duplicate charges are made, a full expla- 
nation must be made satisfactory to the Chief of the Bureau and 
the disbursing officer. ~ 

Subvouchers for team hire.—The following form shows a sub- 
voucher for team hire completely filled out. All such subvouchers 
should describe rig, state dates used and number of hours in use, 
give distance traveled, and use to which team was put. In case a 
team is used on Sunday or a holiday, the reason for using it should 
be stated. 
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$7.50. . (City or town) CoLumBus, OHIO, 
(Date) Dec. 27, 1901. 
Received of John Smith, U.S. Department of Agriculture, seven 


and 7°, dollars. 
For hire of horse and buggy for use in soil mapping, Dec. 28, 24, 25, 26, and 
27, five days, at $1.50 per day. .....050.0 0cescen es -nsiy aces ne een $7.50 

In use 8 hours per day. Averaged distance traveled, 20 miles. 

Team used on Dec. 25 was on official business. 

(Signature) JAMmEs Scort, 
(Title) Owner of team. 

Signatures to subvouchers.—Fiscal Regulation No. 25 contains 
explicit instructions regarding the signatures to subyouchers. 
Care should be taken that all signatures conform to thess instruc- 
tions. All signatures must be written inink. The name of the 
person signing the receipt must appear upon the receipt, and the 
authority for signing must appear in the title, which must be 
written by the signer below his name. Where a subvoucher is 
signed by mark, one disinterested witness should sign the sub- 
voucher and give his address. When a firm name or a hotel 
name is signed to a subvoucher, the full name and title of the 
person receiving the money must also be given. 

Laundry.—With regard to the item of laundry in expense ac- 
counts where parties are located for any length of time at a particu- 
lar point, it is usually possible to make arrangements by which 
laundry may be done at a fixed price, usually about 50 cents per 
week per person, and wherever this is practicable it should be done. 
It will, however, happen that parties who are traveling or are moy- 
ing their headquarters frequently will be unable to make arrange- 
ments of this kind, and in such cases the expense for laundry will 
necessarily exceed this amount; in no case, however, must the 
charge for laundry exceed $4 per person per month, and expense 
accounts containing charges in excess of this amount will be cor- 
rected. While the Fiscal Regulations provide for a maximum of 
$4 per month to cover laundry expenses of employees in the field, 
this contemplates the reimbursement only of actual amounts paid, 
and the items for laundry must be inserted in the account on the 
dates paid in actual amounts just the same as the other expenses. 


Fiscal Regulations. ati 


Such items must not be averaged at the end of the month, and the 
amount for each member of the party must be shown as a separate 
item. 

Telegrams.—Telegrams sent at Government rates should refer 
only to official business. The Treasury Department has ruled, 
however, that chiefs of parties who are responsible for the accounts 
of the party may telegraph in regard to salary checks or expense- 
account checks which have been delayed, when the money 
is needed for use in defraying the expenses of the party. Such 
telegrams, however, should not be sent except when the delayed 
check has been awaited a reasonable time. Telegrams regarding 
leave should not be sent at Government rates or charged to the 
Department. 

The Chief of the Bureau should be informed by telegraph of 
every change in address of the party in the field. In sending tele- 
grams to the Bureau, address ‘‘Soils, Washington, D. C.,’’ and 
sign the telegrams by last name only. 

Location of headquarters while in field.—The attention of the 
assistants of the Bureau of Soils is directed to the advisability 
and real necessity of keeping as near as possible to their field of 
operations. In no case where it can be avoided should a man 
be located at a greater distance than 6 miles from the area to 
be surveyed, as 12 miles distance there and back, added to the 
day’s work, is a material hardship on the team, and reduces 
considerably the amount of work that can be done in the course 
of the day. 

For the most part the field ork of the Bureau is carried on in 
well-settled districts, where it should be possible to obtain board 
and lodging, for a few days at least, in farmhouses, provided there 
are no hotels or lodging houses convenient to the area to be sur- 
veyed. 

There is no objection to obtaining rates by the week, and this is 
advisable where the place is conveniently located for the work, and 
will be found cheaper than paying by the day, but no longer term 
should be provided for, except in certain circumstances, as in most 
cases a field party should be able to survey a sufficient area in one 
or two weeks to warrant a removal to some more convenient place. 
It happens at times, however, that for lack of accommodations a 
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longer time than this has to be spent in one locality or else a camp 
outfit be provided. The Fiscal Regulation No. 12 of the Depart- 
ment provides that board and lodging can only be paid for a 
period not to exceed thirty days in any one locality, and this regu- 
lation holds against the field assistants in this Bureau, except that 
where suitable accommodations can not be obtained and camp out- 
fits are not provided, the Secretary of Agriculture (in letter of au- 
thorization No. 74) has empowered the Chief of the Bureau to 
grant an extension of time in which board and lodging will be al- 
lowed in any one locality to sixty days, or to any shorter term 
within his discretion. 

When from any cause it is considered necessary or advisable to 
remain in one place for a period exceeding thirty days, the Chief of 
the Bureau must be notified and satisfactory reasons given him why 
the party should remain longer than thirty days, and if in his judg- 
ment the reasons are sufficient, the length of time will be extended 
and the disbursing office notified of the fact, so that the accounts 
will be passed in that office. _ Such action must be taken specifically 
for each case, and the request for an extension of time must be 
mailed asufficient length of time in advance to allow of action being 
taken. Otherwise in no case will the board and lodging be allowed 
in any one locality for a period exceeding thirty days. 

Accidents to parties.—The following general instructionsare issued 
for the guidance of field men of the Bureau of Soils, in the event of 
possible accidents to teams or vehicles that may be hired by them 
for official use in the field. 

Should an accident occur which results in any damage to a horse 
or vehicle under your care, andifsuch accidentis due to carelessness 
or fault on your part, or that of your assistants, it will be considered 
a personal responsibility of your own, and you will be expected 
to make the necessary settlement with the owner. The settlement 
will devolve upon you in the event of the accident being due to 


fast or reckless driving, excessive use, or in any other case in which ~ 


you can not show that proper judgment and care and reasonable 
precautions have been used. 

If an accident should be due to causes for which you are not 
responsible it might constitute a claim against the Government, and 
if such claim was approyed by the Department, the matter would 
be referred to Congress for an appropriation to reimburse the owner. 
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In such cases you are cautioned not to pay the claim, but to refer the 
matter to this Department; payment of such claim by you would 
constitute prima facie evidence that the accident was due to care- 
lessness on your part, and the matter could not then be handled 
by the Department. Should the horse be taken sick, or if an 
unforeseen and unavoidable accident should cccur to either horse 
or vehicle while in the employ of the Department, claim should 
be made, accompanied by affidavits, properly sworn to, setting 
forth all the facts of the case and substantiated in every possible 
way by disinterested witnesses. 

The greatest care is enjoined uponall representatives of the Bureau 
in the care of teams and in their safe delivery to owners after use. 

Settlement of claims of this kind through Congress are very 
troublesome and tedious, and they should not be presented to the 
Department if it is possible to avoid it, and then not unless it 
involves considerable money and is accompanied by strong and 
irrefutable evidence that the Department agent is not responsible. 
Such claims will be scrutinized very carefully before being acted 
upon by this Department. 

Six-months’ reports.—On the Ist of July and Ist of January of 
each year a report upon’ Form No. 41 of this Bureau should be 
made out by each assistant in charge of party and forwarded to the 
Chief of the Bureau. This report shows the area surveyed in each 
district, the cost per square mile, and the actual time given to the 
survey. In order that assistants may make out this report, mem- 
- orandums should be kept of all expenses. In calculating cost of 
work include salaries, subsistence while in the area, and team hire, 
with any necessary miscellaneous expenses. Transportation ex- 
penses (which include railroad fare, sleeping-car fare, meals en 
route, etc.) should not be included in calculating cost per square 
mile. The salary should also only be calculated for the time 
actually spent in the area. 


INSTRUCTIONS FOR MAPPING SOILS AND ALKALI. 


Organization of field party.—A field party in the soil survey 
usually consists of two men—an assistant in charge of party and 
afield assistant. The assistant in charge of party shall control all 
field work of the party, prepare the report and maps, carry on 
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all correspondence necessary to the conduct of the survey, pay all 
field expenses of the party, and forward monthly expense accounts 
to the office of the Bureau in Washington. The field assistant 
shall perform all duties required of him by the assistant in charge. 
The organization of the Bureau has reached a point where it is 
no longer possible to put all the experienced men of the field force 
in charge of parties, while it is desirable that each member of the 
force should have the duties and responsibilities of the charge of 
a party for at least a part of the year. It will be necessary, there- 


fore, occasionally to put men of equal experience in the same — 


assignment, or to give men of less experience assistants who have 
been longer in the service. In such cases it is expected that the 
men will cheerfully share the responsibilities and details of the 
work, and show a spirit of real collaboration. So far as possible 
each man of experience will be given charge of a party for at least 
one assignment each year. 

Prosecution of field work.—All mapping should be on a scale of 
1 inch to 1 mile. Where possible, base maps on this scale will be 
furnished all field parties before entering the field. Wherever 
such maps are supplied it is supposed that they are the most 
reliable and complete maps obtainable. Field parties should 
endeavor to correct the base map if itis found in error. Frequent 
check upon directions should be made with the compass, and all 
distances on roads are to be measured with the odometer. Where 
from the nature of the error it is found impossible to make cor- 
rection, the soil map should conform to the base used, but careful 
note should be made of all such errors, so that in case a revised 
edition of the map is published the correction can be made with- 
out a resurvey of the soils. 

Establishing soil types.—At the end of this pamphlet is given a 
concise description of all the types of soil described by this Bureau 
up to December 31, 1903. In establishing types in an area this 
list should be carefully consulted, and where possible all soils are 
to be correlate] with types there described. As soon as a type 
is determined upon, whether new or previously described, a 
description of it should be sent to the Bureau on Form 46. The 
selection of a provisional name for each soil type should be made, 


and in all correspondence and reports this name should be used — 


when speaking of the type. 


Papers 
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In the humid portions of the country the description of a soil 
type covers the materials to a depth of 3 feet, and in the semiarid 
and arid regions to a depth of 6 feet. The type name covers the 
entire profile. Where there occurs, as a subsoil, material which if 
exposed at the surface would be called Fresno sand, for instance, 
itis not proper to speak of this subsoil as Fresno sand, but as 
material similar to the Fresno sand. Where this material is coy- 
ered by a loam or silt: loam, for example, within a depth of 3 to 6 
feet, it loses its identity as the Fresno sand and is an integral part 
of the new type established. 

Correlation of soil types.—It is very desirable, from all points of 
view, that close attention be paid to the correlation of soils. It is 
very undesirable to increase the number of soil types more than is 
necessary, and whereyer a soil can consistently be put under an 
established type it should be done. Much advance has been made 
in the past year in this matter of correlation and in using the 
names of soils to bring out their relations. Several of the original 
types have been merged into others, or have been given new 
names to bring them into a uniform series, where this could be 
done without danger of confusion. In doing this the object has 
been to establish certain series in the different physiographic 
divisions of the United States, and we are finding that there are a 
few general classes of soils that are in a way related. 

Due caution must be observed in this matter of correlation, but 
a greater latitude may he taken in correlating soils of widely sepa- 
rated areas than at first would appear possible, from the fact that 
the soil of each area is fully described in allits characteristic and 
special features. A soil, to be correlated with a type, must con- 
form to it in certain broad, general features, but it may differ in 
some unessential details. The descriptions of the soil types given 
in this publication must not be taken as rigid specifications of 
the conditions which must be found in certain types in all areas. 
The description is of necessity general, and in the nature of the 
case can not be specific in all particulars. 

Every effort has been made to group the soils into series for the 
purpose of bringing out more clearly the relationship of the dif- 
ferent types, and their relative agricultural value. The grouping 
has also been made with a view to reduce the number of local 
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typenames. If the field men acquaint themselves with the general 
characteristics of these series, they will find it a great aid in plac- 
ing soils of new areas. Furthermore, if any type in a series is 
thoroughly understood, the remaining types can be called to mind 
without reference to the printed description, thereby reducing the 
number of type descriptions necessary to be carried in the head. 
To complete the Norfolk series, the Susquehanna gravel has 
been changed to Norfolk gravel, the Windsor sand to Norfolk 
coarse sand, the Windsor sandy loam, encountered ‘for the first 
time in 1903, to the Norfolk coarse sandy loam, and the Sassafras 
loam to the Norfolk silt loam. This practically perfects the series. 
Several of the old local names have beén dropped as the true rela- — 
tionship of these soils to the Norfolk series has become apparent. — 
Similar work has been done with the other principal series, so 
that many of them now are practically complete, having a stony 
loam, gravel, gravelly loam, sand, fine sand, sandy loam, fine sandy 
loam, loam, silt loam, clay loam, and clay, of related materials. 
The grouping of the soils in these series is not only a great aid 
in correlation, but it is entirely logical. When the Norfolk sand 
is being deposited, the conditions somewhere in the area will — 
undoubtedly be favorable to the deposition of gravel, of silt, of fine 
sand, of loam, and of clay, and wherever material of these char- — 
acters is encountered, presumably coming from the same source — 
and being deposited essentially at the same time and in the same 
manner, it should be given this distinctive name so as to show the ~ 
relation of the soils to one another. Knowing as we do the proe- 
esses of soil formation, either from the disintegration of rocks in 
place or through transportation by wind or water, we should expect 
that materials from the same source would differ in their texture. 
The relationship of the derived soils should be shown by the use 
of a common name. . 
There will be found in nearly all areas soils of local origin and 
of exceptional character which will have to be given local names, 
but so far as possible the soils encountered in new areas should 
be correlated with established types, preference being given where — 
possible to some of the great series described hereafter. As a rule, 
a series should be confined to certain physiographic areas, that is, 
the names of the Coastal Plain soils should not be carried over 
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into the Piedmont or into the Glacial areas, unless the character 
of the material and its mode of formation as well as its agricul- 
tural value are sensibly the same. For example, in 1902 the 
name Alloway clay, which was originally used in the Coastal 
Plain, was approved for a soil having exactly the same texture 
and precisely the same mode of formation in a river delta in one 
of the New York areas within the limits of the drift. Also in 
1903 several of the Coastal Plain soils, as, for example, the Norfolk 
sand, Norfolk sandy loam, and Elkton clay, were recognized in 
the valley of the Susquehanna River in Pennsylvania and in the 
‘limestone region of northern Kentucky, the materials being similar 
to those found on the Atlantic Coastal Plain and, in fact, being 
the same materials in their progress to the Coastal Plains region. 

The following are the principal series so far established: 

Galveston series.—The coastal beaches and marshes. 

Norfolk series.—Light-colored material, with yellow sand or 
sandy clay subsoils, in the Coastal Plain. 

Portsmouth series.—Dark-colored material, with yellow mottled 
gray sand or sandy clay subsoils, in the Coastal Plain. 

Orangeburg series.—Gray to red sand or loam with red sandy 
clay subsoil, in the Coastal Plain. 

Houston series.—Gray or black calcareous prairies in the Coastal 
Plain. 

Vernon series.—Red sand, loam, and clay, typical of the Permian 
formation. 

Yazoo series,—Dark, silty soils of the flood plain of the Missis- 
sippi River and its larger tributaries. 

Cecil series.—Gray to red sand or loam, with bright-red clay 
-subsoil, derived from igneous or metamorphic rocks of the Pied- 
mont Plateau. 

Penn series.—Dark Indian-red sand or loam, with loam or clay 
subsoil .of same color. Derived from red sandstone and shale of 
the Piedmont Plateau. 

Porters series.—Gray to red sand to loam, with red clay subsoil, 
derived from granitic rocks of the Appalachian Mountains. 

De Kalb series.—Yellow sand and loam, with heavier subsoil of 
the same color, derived from sandstone of the Appalachian Moun- 
tain and Cumberland Plateau. 

31896—04——2 


18 Instructions to Field Parties. 


Hagerstown s to-red sand and loam, with clay sub- 
soil of same color, derived from massive limestone, in residual 
valleys and uplands. 

Fort Payne series.—Light-colored, usually yellow, sand and loam, 
resting on clay of same color; both soil and subsoil usually very 
cherty. Derived principally from Knox dolomite (magnesium 
limestone). 

Clarksville series. —Soil of varying colors, with a distinctive red 
or yellow subsoil derived mainly from the limestone of the St. 
Louis group. 

Miami series.—Light-colored sand and loam, resting on light-, 
colored glacial till or loess of the glaciated and loessial areas. 

Marshall series. —Dark-colored sand and loam, resting generally 





on light-colored glacial till or loess of the glaciated or loessial 


areas. Generally upland areas. 

Sioux series.—Dark-colored material resting on dark or light col- 
ored subsoils, with gravel beds within 3 feet of the surface. 
Occupying river bottoms in the glaciated area. 

Dunkirk series.—Dark-colored material found on the glacial 
beaches around the Great Lakes. 

Oswego series.—Residual prairie soils derived from interbedded 
sandstone, limestone, and shale. 

Sedgwick series.—Origin not clearly understood; the soils may 
possibly not be related. 

Maricopa series. 
mountain and Pacific Coast States. . 

Fresno series. —Alluyial wash of granitic material. Inter-moun- 
tain and Pacific coast. 

Yakima series.—Derived from basaltic material and voleanic ash. 
Pacific coast. 

Redfield series.—Residual or alluvial, from red euridatorte strata 
of the far West. 

Oxnard series.—River, delta, and coast valley soils of sandstone 
and shale material. Pacific coast. : 

Billings series.—Interior valley soils derived from sandstone and 
shale of the Great Plains. 

Salt Lake series. —Lacustrine deposits, typically developed around 
the Great Salt Lake. 

Pecos series.—Alluvial, highly calcareous soils of the far West. 





from granitic hills. Inter- 
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Imperial series.—Delta soils of the Colorado Desert. 

Salem series.—Derived from interbedded red sandstone, shale, 
and highly ferruginous basalt. Pacific coast. 

San [nis series.—Lacustrine deposits of voleanic rock material, 
underlain by gravel within 3 or 4 feet. Inter-mountain valleys. 

Scheme of soil classification.—While it is not possible to make 
a rigid classification of soils from the mechanical analyses, much 
may be done to systematize and bring into uniformity the classi- 
fication of soils by the different field parties. The following 
scheme seems to fit very closely the best field classification, and 
has been made up from the examination of several thousand sam- 
ples which have been described by the field men and analyzed 
in the physical laboratory of the Bureau. 

Coarse sand contains more than 20 per cent of coarse sand and 
more than 50 per cent of fine gravel, coarse sand, and medium sand, 
less than 10 per cent of very fine sand, less than 15 per cent of silt, 
less than 10 per cent of clay, and less than 20 per cent of silt and 
clay. 

Medium sand contains less than 10 per cent of fine gravel, more 
than 50 per cent of coarse, medium, and fine sand, less than 10 
per cent of very fine sand, less than 15 per cent of silt, less than 
10 per cent of clay, and less than 20 per cent of silt and clay. 

Fine sand contains less than 10 per cent of fine gravel and coarse 
sand, more than 50 per cent. of fine and very fine sand, less than 
15 per cent of silt, less than 10 per cent of clay, and less than 20 
per cent of silt and clay. 

Sandy loam contains more than 20 per cent of fine gravel, coarse 
sand, and medium sand, more than 20 per cent and less than 35 
per cent of silt, less than 15 per cent of clay, and less than 50 per 
cent of silt and clay. 

Fine sandy loam contains more than 40 per cent of fine and very 
fine sand and more than 20 per cent and less than 50 per cent of 
silt and clay, usually containing 10 to 35 per cent of silt and from 
5 to 15 per cent of clay. 

Silt loam contains more than 55 per cent of silt and less than 25 
per cent of clay. 

Loam contains less than 55 per cent of silt, and more than 50 
per cent of silt and clay, usually containing from 15 to 25 per cent 
of clay. 
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Clay loam contains from 25 to 55 per cent of silt, 26 to 35 per 
cent of clay, and more than 60 per cent of silt and clay. 

Clay contains more than 35 per cent of clay. 

Sandy clay contains more than 30 per cent of coarse, medjum, 
and fine sand, less than 25 per cent of silt, more than 20 per cent 
of clay, and less than 60 per cent of silt and clay. 

Silt clay contains more than 55 per cent of silt and from 25 to 35 
per cent of clay. 

The following table contains the same information differently 
arranged and may prove of more use to some of the field men: 


Scheme of soil classification based upon the mechanical composition of 
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Scheme of soil classification, etc.—Centinued. 
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Outfit for work.—The outfit for field work consists of the followi ee 
Soil auger, 40-inch handle. 
Geologist’s hammer. 
Notebooks. 
Compass or plane table. 
Odometer. 
Chain scale. 
Set of colored pencils. 
Base map. 
Sacks and tags for collecting samples of soil. 
Cards for reporting samples collected (Forms 46, 47, 48). 
Copy of Field Instructions. 
In addition to the above certain parties should add: 
Alkali outfit. 
Extension auger and pipe wrenches. 
Filter pump. 
Metallic tape 50 feet long. 

These supplies are to be obtained on application to the property 
clerk of the Bureau, countersigned by the chief clerk. Memoran- 
dum receipts are taken by him forall supplies issued. Additional 
supplies, stationery, etc., needed while in the field are to be ordered 
on card, Form 43. The loss of, or damage to, any supplies should 
be at once reported to the chief clerk, with an explanation of the 
cause of such loss or damage. 

Odometer.—The Bell odometer has been adopted for use in all 
measurements. The instrument should be clamped to the axle of 
the vehicle by the band which supports the shafts. The iron pin 
is driven in the end of the hub and is bent so that as the wheel 
revolves the end of the pin just strikes the swell of the cogwheel 
onthe odometer. If the instrument is carefully adjusted very little 
trouble is experienced in its use. The red hand revolves once 
every mile, giving the fractions of a mile, each space representing 
one-fortieth of a mile, or 8 rods. Each revolution of the red hand 
moves the yellow hand one space, representing the miles up to 40° 
in one revolution around the dial, and shown by the inside figures. 
Each revolution of the yellow hand moves the black hand one 
space, each space representing 40 miles, and shown by the outside 
figures. The sum of the indications of the three hands gives the - 
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mileage. Each odometer is adapted to but one sized wheel. In 
case it is impossible to obtain a vehicle with a wheel of the proper 
size for the odometer you have, the readings must be corrected in 
order-to read miles. Should any other sized wheel be used, the 
following formula will enable the proper correction to be made: 


_ad 
Yi 
Where x is distance traversed in fortieths of a mile, d is the diame- 
ter of the wheel to be used, d, is the diameter of wheel to which 
the odometer is adapted, and a is number of dial divisions as read 
from odometer. 

The instruments furnished by this Bureau are nearly all adapted 
to a 42-inch wheel. The following table will enable the proper 
correction to be made when any other than a 42-inch wheel is 
used. The figures in the first column are the dial divisions as 
read from the odometer, and the figures in the other columns 
give the distance traveled in fortieths of a mile. Chain scales 
divided into forty parts to an inch are supplied for convenience 
in platting distances as measured or calculated in this table. 


x 





Table for reducing odometer readings to fortieths of a mile. 
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Table for reducing odometer readings to fortieths of a mile—Cont’d. — 
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Plane-table traversing.—It is sometimes impossible to furnish the 
field party with a base map of proper accuracy. ~ In all such cases 
the party will be supplied with a plane-table outfit, and a traverse 
base map of the area is to be constructed in the field by the soil- 
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survey party. This traverse work should, however, be reduced to 
a minimum. 

In carrying on traverse work or surveying of any description, the 
methods used, where possible, should conform to well-established 
methods, such as are given in Wilson’s Topographic Surveying. 

In order to orient plane-table maps to true north and south, the 
map on page 4, showing the lines of equal magnetic declination, is 

‘given. The solid lines show equal declination and the dotted lines 

show equal annual change. The lines are moving westward, so 
that where the declination is east it decreases and where west it 
increases annually. 

Samples for laboratory examination.—To avoid unnecessary work 
and to prevent overcrowding of the laboratory force, it will be very 
necessary to use care and judgment in the selection of samples for 
mechanical or chemical examination. 

Soil samples, as a rule, should not be collected until the party has 
obtained a very thorough acquaintance with the type conditions; 
then a description of the soil should be sent in upon Form 46. 
This description should be of so general a nature that it will apply 
to all samples collected from that soil in that district. Then, too, 
this type description should be made of every soil type found in the 
district, whether it is correlated with a soil occurring in other dis- 
tricts or is a new type._ | 

After this general description has been sent in a limited number 
of samples from not exceeding four places in each soil type, and 
limited to one or two localities in the case of less important types, 
should be collected and the individual samples described on Form 
47, one card being used for each sample, whether it is of a soil or 
subsoil, and each sample being designated by the local name adopted 
for the type to which it belongs. 

It will be better to defer taking samples until the work has pro- 
gressed sufficiently far to insure a thoroughly representative set of 
samples. 

A separate card (Form 48) is provided for miscellaneous sam- 
ples, such as marl, minerals, crusts, and plants, and in all cases 
such samples should be fully described, and the kind and purpose 
of the examination desired should be clearly stated. Often a 
qualitative examination will answer if we know the purpose of the 
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work, and thus the long and veqiods process of a complete chem- — 
ical analysis may often be avoided. 

Care in attending to these details will insure the greatest accu- 
racy and the earliest completion of the work, so that the results 
may be available as soon as possible, preferably before the party 
leaves the district. 

Write all cards and tags on samples of soil in ink, as pencil rubs __ 
badly and is sometimes illegible when received in the office. 

Correspondence and weekly report.—All correspondence with the 
Bureau should be addressed to the Chief of the Bureau. At least 
once each week the head of the party should report to the Chief 
by letter, informing him of the progress of the work, the results 
which have been attained, describing new types of soil, and giv- 
ing a statement of the health of members of the party. 

At the end of each week a report on card, Form 49, should be 
filled out and returned to this office. This card report is not to 
take the place of a weekly letter, but should be accompanied by a 
letter giving in detail the operations of the party. The cards will 
be filed in the office for ready reference. 

Field and office maps.—As fast as the soil maps are completed 
copies should be sent to the Chief of the Bureau to be filed. To 
facilitate this, two copies of the base map are to be made. One 
copy should be cut into sections not more than 5 by 7 inches in 
size. As soon as the soils have been surveyed on a section an ex- 
act copy should be made and forwarded to the office. With each 
section should be sent a legend and a profile of each soil type. 
On the completion of an area or sheet all field maps, with com- — 
plete legend and profile, and all notebooks, plane-table sheets, or 
data collected are to be forwarded by registered mail. The field 
copy should be correct in every detail when sent to the office, as 
the copy that is sent to the printer is prepared from this or cor- 
rected from this, and not from the office copy. Necessary changes 
in the office copies previously forwarded will be made in this 
office from the original field copy. The field copy will be the © 
official copy until the map is published. It should therefore be 
as distinct and as accurate as possible. 

Directions for mapping alkali soils.—The intervals for the alkali 
maps are to represent, respectively, 0.20, 0.40, 0.60, 1, and 3 per 
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cent of salt in the dry soil. The maps are to be constructed in the 
field directly from the resistances. 

Standardizations have been made in 15 areas, and a study of the 
curves reveals the fact that there is very little difference between 
them; certainly no more difference between curves from different 
areas than has been found by duplication of the standardization in 
one area. The following table shows the standardization made 
up from an average of these 15 curves. This table should be used 
in all reconnoissance work and can be used in all alkali surveys, 
except where it is found the curve does not give reliable results, 
or where unusual accuracy is required. In such cases a new curve 
should be made according to the instructions given. 


Average standardization— Table of limiting values. 
) g 
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The difference between the resistances for the various grades of 
soil is so small as to be within the limit of accuracy of the method, 
so that hereafter texture may be entirely disregarded and the 
figures in the last column used as the limiting values. 

For convenience, where it is desired to determine the percent- 
age of alkali from the resistance at 60° F., the table on the follow- 
ing page has been picked out from the average standardizations. 
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Table showing percentage of salt in soil. 
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SS apheg s. and sse. | se. sec. c. 
Per cent salt. | Per cent salt. | Per cent salt. | Per cent salt. 
20 8.12 | occ ncn ce ws ne eee cciec nem nim niiniel et) area eee een 
25 2.65 | 2,98 3.19 : S350 
30 2.18 | 2. 43 2. 65 ‘12.79 
35 1.69 | 1.91 2:18 2.28 
40 1.18 1. 40 1. 63 1.77 
45 | 95. | 1.02 1.18 1. 28 
50 .83 | .89 94 .97 
55 74 | . 80 84 .87 
60 | .67 maa .74 .78 
65 | . 60 . 64 . 67 71 
70 | 55 58 .61 65 
75 51 54 56 59 
80 47 51 . 52 54 
85 44 47 49 .50 
90 41 43 45 AT 
95 .38 40 42 44 
100 . 36 .37 .39 41 
105 .34 .35 87 .38 
110 32 . 33 . 85 .36 
115 . 30 31 23 . 34 
120 .29 . 30 31 “38 
125 27 . 28 .30 31 
130 25 oy 28 . 30 
135 24 . 26 aT .29 
140 2p 25 . 26 28 
145 ae .24 Ps . 26 
150 21 2B 24 25 
155 21 22 , . 23 24 
160 . 20 eat a? «23 
165 . 20 yd ab. He 
170 .19 . 20 2h ed 




















If more accurate work is to be done, or it is believed the above 
limits do not fit the conditions, the work is to be standardized in 
each district in the following way: Take eight or ten crusts, includ- 
ing the top inch of soil, or if crusts can not be obtained, take the 
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strongest alkali soils from different places over the whole area. 
Fill a large cup, tumbler, or bottle about one-third full with a crust 
or soil, using more or less, according to the richness of the mate- 
rial, and nearly fill. the receptacle with distilled water. Stir or 
shake vigorously several times and filter off a pint of the solution, 
using the filter pump. Rinse out the filter pump after each sam- 
ple. Treat the eight or ten crusts or soils in the same way. The 
presence.of black alkali will frequently give the solutions a red- 
dish color, but this can be ignored. Determine the electrical 
resistances of the solutions in the cell. Take an amount of the 
strongest solution equivalent to approximately 200 cc. having a 
resistance of about 5 ohms, and add to it a volume of each of the 
others proportional to the resistances determined. If the resist- 
ance of this mixture, containing approximately equal quantities 
of salts from the eight or ten localities, is 10 ohms or less, it can be 
used directly for the standardization. If the resistance is greater 
than 10 ohms, the solution should be evaporated until the resist- 
ance is sufficiently low. Carefully measure out 100 cc. of this 
composite solution and transfer it to a small dish which has been 
carefully cleaned, dried, and accurately weighed to centigrams. 
Eyvaporate to dryness, ignite very gently to free the sulphates and 
carbonates of water of crystallization, let cool, and again weigh. 
The gain in weight will give the percentage in salts in the com- 
posite solution. This percentage divided into any percentage in 
the following table multiplied by 100 will give the number of 
cubic centimeters of the composite solution required to be diluted 
to 100 cc. in order to obtain the corresponding percentage in first 
column of the table. If the volume thus secured for some of the 
higher concentrations exceeds 100 cc., it should be reduced to 
100 ec. by evaporation. Ordinarily a 33 per cent solution is as 
concentrated as will be required, as this represents 1 per cent of 
salt in.the soil. . The electrical resistance of this 34 per cent solu- 
tion in any cell, divided by 0.24, will equal the resistance of sand 
or sandy loam in the same cell when completely saturated and at 
a temperature of 60° F., when the soil contains 1 per cent of salt. 
The composite solution is to be diluted and the resistance deter- 
mined at the various concentrations, corresponding to the limiting 
values of the alkali map for four grades of soil. 
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The dilutions are as follows, the figures representing the per- 
centage concentration to which the solution is to be reduced: 


To obtain limiting values. 





et Salt in solution. 
Salt in 

















soil. |. andsse.| sc. see. ¢. and he. 
Per cent. ; Per cent. | Per cent. | Per cent. | Per cent. 
8.00 {| 10:00 7.95 7.14 6. 67 
1. 00 eae) 2. 65 2.38 222 
. 60 2.00 yj teow 1.43 13e 
. 40 1.387. 1,06 . 95 . 89 
20 67 53 . 48 44 
Resistances to 
be reduced 
to 60° F.and 
| divided by .24 2d .29 .30 








NoTtE.—S. and ssc., sand and sandy loam; sec., loam; sec., clay loam; ¢. and 
he., clay and heavy clay soil. 


The result will give the cell resistance, when filled with satu- 
rated soil, at 60° F., corresponding to the limiting values to be 
inserted in the following table: 


Table of limiting values. 





Seltin |.) onda) tae sce. je, and he. 


soil. 





Per cent. | Ohms. Ohms. Ohms. Ohms. 
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NoTe.—If it is desirable to determine the 3 per cent limit in the soil, portions 
of the composite solution will have to be concentrated by evaporation accord- 
ing to the above directions so as to contain the percentage of salt given in the 
table. The cell filled with such concentrated solutions gives a resistance too 
low to be read on the instrument, and it will be necessary to take a measured 
amount of the solution in the cell, as for example, one-fourth or one-fifth its 
capacity. Determine the resistance and divide it by 4 or 5, as the case may be. 
This gives the resistance of the cell when filled, For these concentrated solu- 


tions the readings will be rather indefinite. Keep the cell electrodes well 
cleaned at all times. 
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The irrigation water, or the soil, the electrical resistance of 
which is to be found, is put into the hard-rubber cell with metal 
electrodes. If the salt content of water is to be determined, the 
cell is filled even full with the water. If the salt content of soils 
is to be determined, the soil is made into the condition of a thin 
mortar with distilled water and the cell filled with this material, 
gently tapping the cellon the ground to exclude air bubbles. The 
top of the soil is then struck off with a knife edge, so that the cell 
shall be just level full of the saturated soil. The cell is then 
suspended in the mercury cups attached to the electrolytic bridge 
and the electrical resistance determined in the following way: 

The telephone receiver is pressed against the ear and the handle 
of the instrument pressed down, when a buzzing sound will be 
heard in the receiver. Holding the handle down so as to keep 
the battery switch closed, the pointer is rotated to either right or 
left until the position is found at which the note in the telephone 
receiver is no longer heard or is only indistinctly heard. On 
rotating the pointer to either side of this position, the sound in 
the receiver should gradually increase. In case difficulty is found 
in locating the exact position of balance, it will be found of assist- 
ance to rotate the pointer rapidly back and forth over the position 
of least sound, locating points of equal intensity on either side. 
The mean position between these two points gives the position of 
balance, and the number opposite the pointer gives the desired 
reading. 

In case a balance is not obtained with the 1,000-ohm coil of the 
rotary switch, the 100-ohm and 10-ohm coils should be tried in 
succession. It is best to choose the coil which will bring the bal- 
ance as near as possible to the center of the scale, as this is the 
most sensitive position. 

Having obtained the balance, the resistance is found by multi- 
plying the resistance of the comparison coil, as shown by the 
rotating switch, by the number on the scale opposite the pointer. 
Thus, if the comparison coil used has a resistance of 100 ohms 
and the reading on the scale is 0.92, the resistance in the scale is 
92 ohms. If the comparison coil is 1,000 ohms and the reading on 
the scale is 4.5, the resistance would be 4,500 ohms. After taking 


the resistance in this manner, take the temperature immediately, 
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either of the water or of the saturated soil, by sticking the bulb of 
a thermometer in and leaving it for some moments. The resist- 


ance is then corrected for this temperature according to the direc- _ 


tions given below. 

Reduction of resistances to a temperature of 60° F.—A single illus- 
tration will serve to show the way the following table is used in 
the reduction of electrical resistances to a uniform temperature of 
60° F.: Suppose the observed resistance of the soil is 2,585 ohms 
at a temperature of 50.5°. In the table, at the temperature of 
50.5°, as indicated on the left-hand side, we find that at that 
temperature 2,000 ohms is equal to 1,748 ohms at 60°; 5,000 ohms 
is equal to 4,370 chms at 60°; hence 500 ohms would be equal 
to 437 ohms. Similarly, 80 ohms would be one-hundredth of 
the value given for 8,000 ohms at 50.5° in the table, therefore 
equal to about 70 ohms at 60°, while the 5 ohms would be equal 
to about 4 ohms. These separate values are added together thus: 


2, 000 1, 748 
500 437 
80 70 

5 4 





2,585 ohms at 50.5°=2, 259 ohms at 60°. 
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60° F. 
°F, | 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 
82.0] 625 | 1,250 | 1,875 | 2,500 | 3,125 | 3,750 | 4,375 | 5,000| 5,625 
82.5] 632 | 1,264 | 1,896 | 2,528 | 3,150 | 8,792 | 4,424] 5,056| 5,688 
83.0} 639 | 1,278 | 1,917 | 2,556 | 3,195 | 3,884 | 4,473] 5,112] 5,751 
33.5 | 646 | 1,292 | 1,938 | 2,584 13,230 | 3,876 | 4,522] 5,168| 5,814 
84.0} 653 | 1,306 | 1,959 | 2,612 | 3,265 | 3,918 4,571] 5,224| 5,877 
34.5} 660 | 1,320 | 1,980 | 2,640 | 3,300 | 3,960 | 4,620] 5,280]. 5,940 
35.0] 667 | 1,334 | 2,001 | 2,668 | 3,385 | 4,002 | 4,669] 5,336 1° 6,003 
35.5 | 674 | 1,348 | 2,022 | 2,696 | 3,370 | 4,044] 4,718] 5,392] 6,066 
36.0} 681 | 1,362 | 2,043 | 2,724 | 3,405 | 4,086 | 4,767| 5,448] 6,129 
86.5 | 688 | 1,376 | 2,064 | 2,752 | 3,440 | 4,128 | 4,816 | 5,504| 6,192 
37.0] 695 | 1,390 | 2,085 | 2,780 | 3,475 | 4,170 | 4,865 | 5,560| 6,255 
37.5 | 702 | 1,404 | 2,106 | 2,808 | 3,510 | 4,212 | 4,914] 5,616| 6,318 
38.0} 709 | 1,418 | 2,127 | 2,886 | 3,545 | 4,254 | 4,963] 5,672| 6,381 
38.5 | 716 | 1,432 |'2,148 | 2,864 | 3,580 | 4,296 | 5,012] 5,728| 6,444 
$9.0] 722 | 1,444 | 2,166 | 2,888 | 3,610 | 4,382 | 5,054] 5,776] 6,498 
39.5 | 729 | 1,458 | 2,187 | 2,916 | 3,645 | 4,374 | 5,103 | 5,832|- 6,561 
40.0] 736 | 1,472 | 2,208 | 2,944 | 3,680 | 4,416 | 5,152] 5,888 
40.5 | 743 | 1,486 | 2,229 | 2,972 | 3,715 | 4,458 | 5,201 | 5,944 
41.0] 750 | 1,500 | 2,250 | 3,000 | 3,750 | 4,500 | 5,250] 6,000 
41.5| 757! 1,514 | 2,271 | 3,028 | 3,785 | 4,542 | 5,299 | 6,056 
42.0| 763 | 1,526 | 2,289 | 3,052 | 3,815 | 4,578 | 5,341 | 6,104 
42.5 | 770 | 1,540 | 2,310 | 3,080 | 3,850 | 4,620 | 5,390] 6,160 
43.0| 776 | 1,552 | 2,328 | 3,104 | 3,880 | 4,656 | 5,432 | 6,208 
43.6 | 782 | 1,564 | 2,346 | 3,128 | 3,910 | 4,692 | 5,474 | 6,256 
44.0} 788 | 1,576 | 2,364 | 3,152 | 3,940 | 4,728} 5,516} 6,304 
44.5] 794 | 1,588 | 2,382 | 3,176 | 3,970 | 4,764 | 5,558 | 6,352 
45.0 |- 800 | 1,600 | 2,400 | 3,200 | 4,000 | 4,800 | 5,600} 6,400 
45.5} -807 | 1,614 | 2,421 | 3,228 | 4,035 | 4,842 | 5,649 | 6, 456 
46.0} 814 | 1,.628 | 2,442 | 3,256 | 4,070 | 4,884 | 5,698 | 6,512 
46.5} 821 | 1,642 | 2,463 | 3,284 | 4,105 | 4,926 | 5,747 | 6,568 
47.0] 828 | 1,656 | 2,484 | 3,312 | 4,140 | 4,968 | 5,796 | 6,624 
47.5} 835 | 1,670 | 2,505 | 3,340 | 4,175 | 5,010] 5,845 | 6,680 
48.0| $42 | 1,684 | 2,526 | 3,368 | 4,210 | 5,052 | 5,884 6,736 
48.5} 849 | 1,698 | 2,547 | 3,396 | 4,245 | 5,094 | 5,933 | 6,792 
49.0} 856 | 1,712 | 2,568 | 3,424 | 4,280 | 5,136 | 5,992) 6,848 
49.5} 862 | 1,724 | 2,586 | 3,448 | 4,310 | 5,172 | 6,034 | 6,896 
50.0 | 868 | 1,736 | 2,604 | 3,472 | 4,340 | 5,208 | 6,076 | 6,944 
50.5 | 875 | 1,760 | 2,625 | 3,500 | 4,375 | 5,250 | 6,125 | 7,000 
51.0] 881 | 1,762 | 2,643 | 3,524 | 4,405 | 5,286 | 6,167] 7,048 
51.5] 887 | 1,774-4 2,661 | 3,548 | 4,435 | 5,322 | 6,209 | 7,096 
52.0} 898 | 1,786 | 2,679 | 3,572 | 4,465 | 5,358'| 6,251 | 7,144 
52.5 | 900 | 1,800 | 2,700 | 3,600 | 4,500 | 5,400 | 6,300 | 7,200 
58.0] 906 | 1,812 | 2,718 | 3,624 | 4,530 | 5,486 | 6,342 | 7,248 
58.5 | 912 | 1,824 | 2,736 | 3,648 | 4,560 | 5,472 | 6,384 | 7,296 
54.0] 919 | 1,888 | 2,757 | 3,676 | 4,595 | 5,514 | 6,483 | 7,352 
54.5 | 926 | 1,852 | 2,778 | 3,704 | 4,680 | 5,556 | 6,482 | 7,408 
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Reduction of the electrical resistance of soils to a uniform temperature 
60° F.—Continued. 
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oF. | 1000 | 2000 | 3000 | 4000 | 5000 | 6000 
55.0 | 933 | 1,866 | 2,799 | 3,732 | 4,665 | 5,598 
55.5 | 940 | 1,880 | 2,820 | 3,760 | 4,700 | 5, 640 
56.0 | 947 | 1,894 | 2,841 | 3,780 | 4,735 | 5, 682 
56.5 954 | 1,908 | 2,862 | 3,816 4,770 | .6, 724 
57.0] 961 | 1,922 | 2,888 | 3,844 | 4,805 | 5, 766 
Die 968 | 1,986 | 2,904 | 3,872 4,839 | 5, 807 
58. 0 974 1,948 | 2,922 | 3,896 4,870 | 5, 844 
08.5 981.| 1,962 | 2,948 | 3,924 4,905 | 5, 886 
59.0 987 1,974 | 2,962 | 8,949 4,936 | 5,923 
59.5 994 | 1,988 | 2,982 | 3,976.) 4,971 | 5, 965 
60.0 | 1,000 | 2,000 | 3,000 | 4,000 | 5,000 | 6,000 
60.5 | 1,006 | 2’ 012 | 3,018 | 4,024 | 5,030 | 6,036 
61.0 | 1,013 | 2,026 | 3,039 | 4,052 | 5,065 | 6,078 
61.5-| 1,020 | 2040 | 3,060 | 4,080 | 5,100 | 6,120 
62.0 | 1,027 | 2,054 | 3,081 | 4,108 | 5,135 | 6,162 
62.5 | 1,033 | 2,066 | 3,099 | 4,132 | 5,165 | 6,198 
63.0 | 1,040 2,080 | 3,120 | 4,160 | 5,200 6,240 
63.5 1,047 | 2, O94 3,141 | 4,188 | 5,235 | 6, 282 
64.0 | 1,054 | 2,108 | 3,162 | 4,216 | 5,270 | 6, 3824 
64.5 | 1,061 | 2,122 | 3,183 | 4,244 | 5,305 | 6,366 
65.0 | 1,068 {| 2,136 | 3,201 | 4,272 | 5,340 | 6,408 
65.5 | 1,075 | 2,150 | 3,225 | 4,300 | 5,375 | 6,450 
66.0 | 1,082 | 2,164 | 3,246 | 4,328 | 5,410 | 6, 492 | 
66.5 | 1,089 | 2,178 | 3,267 | 4,356 | 5, 445 6, 584 | 
67.0 | 1,096 | 2,192 | 3,288 4, 384 | 5, 480 6, 576 
67.5 | 1,103 | 2,206 + 3,309 | 4,412 | 5,515 | 6,618 
68.0 | 1,110 | 2,220 | 3,330 | 4,440 | 5,550 | 6,660 
68.5 | 1,117 | 2,234 | 3,351 | 4,468 | 5,585 | 6, 702 
69.0 | 1,125 | 2,250 | 3,375 | 4,500 | 5,625 | 6,750 
69.5 | 1,133 | 2,266 | 3,399 | 4,532 | 5,665 | 6, 798 | 
70.0 1,140 | 2,280 | 3, 420 4,560 | 5,700 | 6, 840 
70.5 | 1,147 | 27294 | 3,441 | 4'588 | 5,735 | 6,882 
71.0 1,155 | 2,310 | 3,465 | 4,620 | 5,775 | 6, 930 
alnoay 1, 162 2,324 | 3, 486 | 4,648 | 5,810 | 6,972 
72.0 | 1,170 | 2,340 | 3,510 | 4,680 | 5,850 | 7,028 
WZ04 1,1 (2, 8641-3, 6381 4, Fe 5, 885 | 7, 062 
73.0 1,185 | 2,370 | 3,555 | 4,740 | 5,925 | 7,110 
73.0 | 1,198 2,386 | 3,579 4,772 | 5,965 | 7,168 
74.0 1,201 | 2,402 | 3,603 | 4,804 | 6,005 | 7,206 
74.5 1,208 2,416 3,624 | 4,832 | 6,040 | 7, 248 
75.0 | 1,215 | 2,430 | 3,645 | 4,860 | 6,075 | 7,290 
75.5 1,222 | 2,444 | 3,666 | 4,888 | 6,110 | 7,332 
76.0 1,230 | 2,460 | 3,690 | 4,920 | 6,158 | 7,380 
76.5 | 1,238 | 2,476 | 3,714 | 4,952] 6,190 | 7,498 
77.0 1,246 | 2,492 | 3,738 | 4,984 | 6,230 | 7,476 
77.5 | 1,254 | 2,508 '| 3,762 | 5,016 | 6,270 | 7/524 
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6, 629 
6, 678 
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8, 649 
8,711 


8, 766 
8, 829 


8, 885 
8, 947 


9, 054 
9,117 
9, 180 
9, 243 
9, 297 
9, 360 
9) 423 
9, 486 
9,549 
9, 612 
9, 675 
9, 738 
9, 801 
9, 864 
9) 927 
9, 990 

10, 053 


10, 125 
10, 197 


10, 260 
10, 323 


10, 395 
10, 458 
10, £30 
10, 593 
10, 665 
10,737 | 
40, 809 | 

10, 872, fe 
10, 985 
10, 998 
11, 070 
11, 142 
11,214 
11,286 | 
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Reduction of the electrical resistance of soils to a uniform temperature of 
60° F.—Continued. 



















































































i" °F, | 1000 | 2000 | 3000 4000 | 5000 | 6000 | 7000 | 8000 | 9000 
78.0 | 1,262 |-2,524 | 3,786 | 5,048 | 6,310 | 7,572 | 8,834 | 10,096 | 11,358 
78.5 | 1,270 | 2,540 | 3,810 | 5,080 | 6,350 | 7,620 | 8,890 | 10,160 | 11,430 
79.0 | 1,278 | 2,556 | 3,834 | 5,112 | 6,390 | 7,668 | 8,946 | 10,224 11,502 
79.5 | 1,286 | 2,572 | 3,858 | 5,144 | 6,430 | 7,716 | 9,002 | 10,288 | 11,574 
80.0 | 1,294 | 2,588 | 3,882 | 5,176 | 6,470 | 7,754 | 9,058 | 10,352 | 11,646 
80.5 | 1,302 | 2,604 | 3,906 | 5,208 6,510 | 7,812 | 9,114 | 10,416 | 11,718 
81.0 | 1,310 | 2,620 | 3,930 | 5,240 , 6,550 | 7,860 | 9,170 | 10,480 | 11,790 
81.5 | 1,318 | 2,636 | 3,954 | 5,272 | 6,590 | 7,908 | 9,226 | 10,544 | 11,862 
82.0 | 1,327 | 2;654 | 3,981 | 5,308 6,635 | 7,962} 9,289 | 10,616 | 11,948 
82.5 | 1,385 | 2,670 | 4,005 | 5,340 , 6,675 | 8,010 | 9,345 | 10,680 | 12,015 
83.0 | 1,343 | 2,686 | 4,029 | 5,372 | 6,715 | 8,058 | 9,401 | 10,744 | 12,087 
83.5 | 1,351 | 2,702 | 4,053 | 5,404 | 6,755 | 8,106 | 9,457 | 10,808 | 12,159 
84.0 | 1,359 | 2,718 | 4,077 | 5,436 | 6,795 | 8,154 | 9,513 | 10,872 | 12,231 
84.5 | 1,367 | 2,734 | 4,101 | 5,468 | 6,835 | 8,202 | 9,569 | 10,936 | 12,303 
85.0 | 1,376 | 2,752 | 4,128 | 5,504 6,880 | 8,256] 9,632 | 11,008 | 12,384 
85.5 | 1,385 | 2,770 | 4,155 | 5,540 | 6,925 | 8,310] 9,695 | 11,080 | 12, 465 
86.0 | 1,393 | 2,786 | 4,179 | 5,572 | 6,965 | 8,358 | 9,751 | 11,144 | 12,537 
86.5 | 1,401 | 2,802 | 4,203 | 5,604 7,005 | 8,406 | 9,807 | 11,208 | 12,609 
87.0 | 1,409 | 2,818 | 4,227 | 5,636 , 7,045 | 8,454] 9,863 | 11,272 | 12,681 | 
87.5 | 1,418 | 2,836 | 4,254 | 5,672 | 7,090 | 8,508 | 9,931 | 11,344 | 12,762 
88.0 | 1,427 | 2,854 | 4,281 | 5,708 | 7,135 | 8,562 | 9,989 | 11,416 | 12,843 
88.5 | 1,435 | 2,870 | 4,305 | 5,740 | 7,175 | 8,610 | 10,040 | 11,480 | 12,915 
89.0 | 1,443 | 2,886 | 4,329 | 5,772 7,215 | 8,658 | 10,091 | 11,544 | 12,987 
) 89.5 | 1,451 | 2) 902 | 4,353 | 5,804 | 7,255 | 8,706 | 10,157 | 11,608 | 13,059 
90:0 | 1,460 | 2,920 | 4,380 | 5,840 | 7,300 | 8,760 | 10,220 | 11,680 | 13,140 
90.5 | 1, 468 | 2,936 | 4,404 | 5,872 | 7,340 | 8,808 | 10,276 | 11,744 | 13,212 
91.0 | 1,477 | 2,954 | 4,431 | 5,908 | 7,385 | 8,862 | 10,339 | 11,816 | 13,293 
91.5 | 1,486 | 2,972 | 4,458 | 5,944 | 7,430 | 8,916 | 10,402 | 11,888 | 13,374 
92.0 | 1,495 | 2,990 | 4,485 | 5,980 | 7,475 | 8,970 | 10,465 | 11,960 | 13, 455 
92.5 | 1,604 | 3,008 | 4,512 | 6,016 | 7,520 | 9,024 | 10,528 | 12,032 | 13,536 
93.0 | 1,513 | 3,026 | 4,589 | 6,052 | 7,565 | 9,078 | 10,591 | 12,104 | 13,617 
93.5 | 1,522 | 3,044 | 4,566 | 6,088 | 7,610 | 9,152 | 10,654 | 12,176 | 13,698 
94.0 | 1,531 | 3,062 | 4,593 | 6,124 | 7,655 | 9,186 | 10,717 | 12,248 | 13,779 
94.5 | 1,540 | 3,080 | 4,620 | 6,160 |'7,700 | 9,240 | 10,780 | 12,320 | 13, 860 
95.0 | 1,549 13,098 | 4,647 | 6,196 + -7;745"|-9,294 + 10, 843-}-12, 392 | 13, 941 
95.5 | 1,559 | 3,118 | 4,677 | 6,236 | 7,795.| 9,354 | 10,913 | 12,472 | 14,031 
a 96.0 | 1,569 | 3,138 | 4,707 | 6,276 | 7,845 | 9,414 | 10,983 | 12,552 | 14,121 
| 96.5 | 1,579 | 3,158 | 4,737 | 6,316 | 7,895 | 9,474 | 11,058 | 12,682 | 14,211 
97.0 | 1,589 | 3,178 | 4,767 | 6,356 | 7,945 | 9,534 | 11,123 | 12,712 | 14,801 
97.5 | 1,599 | 3,198 | 4,797 | 6,396 | 7,995 | 9,594 .| 11,193 | 12,792 | 14,391 
98.0 | 1,609 | 3,218 | 4,827 | 6,436 | 8,045 | 9,654 | 11,268 | 12,872 | 14,481 
98.5 | 1,619 | 3,258 | 4,857 | 6,476 | 8,095 | 9,714 | 11,333 | 12,952 | 14,571 
99.0 | 1,629 | 3,258 | 4,887 | 6,516 | 8,145 9,774 | 11,403 | 13,082 | 14,661 
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Directions for estimating soluble salts in soils.—Take a known 
volume (or weight) of saturated soil, wash into a 250 ce. flask and — 
fill to the mark with distilled water, and filter if necessary. Take 
50 cc. of the solution and titrate with N/20 acid potassium sul- 
phate, containing 6.758 grams per liter, using phenolpthalein as 
an indicator. This will represent the carbonates. Then add a 
drop or so of methyl orange or congo red and again titrate with 
N/20 acid potassium sulphate. Subtract an amount equal to the 
first titration from the second, and the difference represents the 
bicarbonates. Add a few drops of potassium chromate as an 
indicator to the same solution and titrate with N/10 silver nitrate. 
This will represent the chlorides. The salts are all to be estimated 
as sodium salts, as follows: 

1 ec. N/20 HKSO, is equivalent to 0.005266 gram NagCOz. 


1 ee. N/20 HKSO, is equivalent to 0.004172 gram NaHCOs. 
1 ce. N/10 AgNOsz is equivalent to 0.005806 gram NaCl. 


In areas where the amount and distribution of sodium carbonate 
warrant it, construct the sodium carbonate map in the field from 
the volume of solution used. Limiting values will be 0.3, 0.2, 0.1, 
and 0.05 per cent of dry soil. The limiting values for each vessel 
are found in the following way: Multiply the volume of saturated 
soil, represented by the solution taken for titration, by the num- 
bers in the following table: | 





NaeCO; in s. and sse. se. see. c.and he. 








soil. 

Per cent. | 
0.30 | 0.832 0. 752 0.720 0. 689 
.20 | 554 502 . 480 .459 
110° eee .251 240 . 230 
.05 | 138 125 . 120 115 
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These results so obtained are the cubic centimeters of N/10 solu- 
tion of sodium carbonate corresponding to the limiting values, to 
be inserted in the following table: 





NayCOs in 
soil. 


s.and sse. 


sc. 





Per cent. 
0.30 

. 20 

.10 

.05 














c.and he. 








If it is desired to reduce the volume of N/10 AgNO, to per cent 
of NaCl in dry soil, the following formula may be used: 


V 0.005806 

PTAA © 
Substituting 0.004172 for 0.005806, the same formula may be used 
to reduce the volume of N/20 HKSO, to per cent of NaHCoO,. 
V=cubic centimeters N/10 AgNO, or N/20 HKSO, solution used; 
V’=yolume saturated soil represented in amount of solution 
titrated; K=constant for type of soil as follows: 


mais. — 1.46: sc.—1.32; scc.=1.26;-c. and hc. =1.21. 


Construction of alkali maps.—The directions for mapping alkali 
soils in the field, just given, which are also to be found in the front 
of the Alkali Field Book, will enable you to determine the per- 
centage of alkali in any sample of soil. It has been the practice 
of this Bureau to prepare maps showing the percentage of alkali 
in the surface 6-feet of soil. This has generally been considered 
to be a mathematical average of the salt content of the 6 feet; but 
in nearly all cases the judgment cf the person in charge of the 
work as to the actual crop value of the soil on the basis of alfalfa 
has entered into the construction of the maps. 

To do away as much as possible with this element of judgment 
and to place the construction of the maps entirely upon a percent- 
age basis—that they may be of equal value when any crop is con- 
sidered—and to permit the strict comparison of the work done by 
different men, the following plan is to be adopted: 

The percentage of alkali salts in each foot of land to a depth of 
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6 feet will be determined according to the directions in the front a 
of the Alkali Field Book. In many cases, after the observer 
becomes familiar with the soils of a locality, the field work may 
be very much shortened by making the alkali determinations in 
alternate foot sections or by mixing 2 or more feet for one salt — 
determination. : 

The percentage of alkali, as indicated by the various colors 
upon the alkali map, is to be a mathematical average of the alkali 
in the foot sections. In case there should be a marked accumu-— 
lation of the alkali at any one part of the vertical section, such as_ 
the surface of the ground or in an alkali hardpan, the judgment 
of the observer is to decide whether the strict mathematical aver-_ 
age should be followed or whether the soil is to be mapped as of 
the next higher grade of alkali content. If these areas, where 
there is a zone of accumulation of the alkali such as an accumula- | 
tion at the surface, are of considerable extent, they are to be - 
indicated upon the field map by special rulings in lead pencil, 
and when the field maps are published, the rulings will be de- 
scribed in the legend of the map. Thus, if a soil contain on an 
average 0.2 per cent of alkali, but has an accumulation of 0.5 | 
per cent of alkali on the surface, this soil should be colored to 
show 0.2 per cent alkali, and the fact that there is a surface accu- — 
mulation should be indicated by black rulings across the area 
affected. Ifthe accumulation is below the surface foot another 
kind of ruling can be used to indicate that fact. Appropriate let- 
tering upon the maps will render these rulings intelligible. 

Determination of salts in water.—Fill the electrolytic cell with 
water and take the resistance. Take the temperature with an 
ordinary thermometer, and reduce to 60° F. by use of the tables” 
on pages 33, 34, and 35. The salt content corresponding to this 
resistance may be found from the following table, compiled by 
Mr. Seidell from a large number of laboratory determinations. 
The curve varies with the character of salts present. Where no 
carbonates are present in the water, the figures in the column 
inarked ‘Chlorides’? should be used. Where the percentage of 
carbonates is high (more than 50 per cent from a preliminary 
estimate of the total salt content), the figures in the column 
marked ‘‘Carbonates’’? should be used. For intermediate per- 
centages of carbonates a corresponding intermediate value be- 
tween those given in the two columns should be used. 
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Table for determining total salt content of water from resistance at 60° F. 
































. . | . 
eee | Gon. ||. ance || bon || ance |C%-| bon. 
60° F. ates. 60° F. ates. 60° F. ‘| ates. 
30 750 140 | 141 200 || 340 50 7 
35 670 150 | 182 137-1) e860 47 65 
40 595 160 | 124 176 || ~ 380 44 60 
45 525 170 | 116 165 || 400 41 55 
50 | 460 460 180 | 109 154 450 35 46 
55 | 400 425 190 | 102 144 |} 500 31 38 
60 | 355 395 200 96°| 138 || 550 28 32 
65 | 305 375 210 91 130 || 600 25 27 
70 | 265 355 220 87 122°! 700 29 23 
75 | 230 30 | 230 83 116 800 20 
80. | 213 320 | 240 79 110 |) 900 19 
85 | 208 306 || 250 75 105 | 1,000 18 
90 195 294 || 260 71 100 || 1,200 17 
95 | 188 284 || 270 68 95 1,400 16 
100 »=-:181 262 280 65 90 | 1, 600 16 
110. |. 170 250 || 290 62 86 1,800 15 
120 160 231 || — 300 Oni! 383 2,000 15 | 
130 | 150 | 213 || 320 | 54 Tee ae ce ah hee Neue oe 
| | | 























When samples of water are examined in the field by the chem- 
ical methods described on the preceding page, the following table 
will assist in the calculation of parts per 100,000 of Na,CO,. 
NaHCoO,, and NaCl. Fifty cubic centimeters of water should be 
used in making the titrations. 

















Ce. N/20 KHSO, Parts per 100,000 o welts 8 
or N/20 ASNO3. | NacO;. | NaHCO;. | NaCl. 
| 

‘ee 10.53 8.34 11.61 
1 ee 21.06 16. 69 93, 29 
ONC ee 31. 60 25.03 34. 84 
“So ee eae 42.13 33. 38 46. 45 
27 ea 52. 66 41.72 58. 06 
OUR ss, 63.19 50. 06 69. 67 
": Saga 73.72 58. 41 81.28 
es me 84.26 66.75 92. 89 
pe aan 94. 79 75.10 104.51 
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The electrolytic cells are made as nearly of the same dimensions q 
as possible, but if there is much variation in either volume or — 
shape this table must not be used without a correction for the cell. — 

If greater accuracy is desired than can be expected by the | use 
of the above table, proceed in the following way: | 

Collect 6 or 8 samples of water from different parts of the area; — 
determine the electrical resistance of each, and take an amount of 
each proportional to the resistance, mixing them in a clean vessel. 
There should be at least 2 quarts, and preferably 1 gallon, of this 
mixture. Evaporate slowly on a stove until the mixture is about 
as strong as the strongest water likely to be encountered. If there 
is any possibility of encountering water as strong as a 1 per cent 
solution—that is, 1,000 parts of salts in 100,000 parts of water—the 
mixture should be evaporated until it gives a resistance in the cell 
of about 23 ohms. The amount of this evaporation can be deter- 
mined by the original resistance of the mixture. If the resistance 
of the mixture is 100 ohms, it should be evaporated to one-fourth 
its volume to make approximately a 1 per cent solution. If the 
resistance is 400 ohms, the solution should be evaporated to one 
twenty-third of its original volume. Water having a resistance — 
of 400 ohms would have a salt content, according to the above 
table, of about 44 in 100,000, and would be considered an excellent 
water for irrigation purposes. It would require 3 gallons of such 
water, evaporated to 1 pint, to make a 1 per cent solution. 

To determine the actual per cent of salt in this solution, after 
finding the resistance in a cell, evaporate in a weighed vessel—such 
as a tin cup or a tin can—a separate, weighed amount of the water. 
Weigh the vessel again after the evaporation, and this will give 
the amount of residue in a known weight of water. The weighing 
should be carefuly done on reliable druggists’ scales. , 

Take the concentrated solution and dilute with successive quan- 
tities of distilled water, so as to change the concentration“of the — 
solution and get the corresponding resistances in the cell. Use, for 
example, 9 parts of the solution and 1 part distilled water, then 8 
parts of the solution and 2 parts of distilled water, and so on 
down to any dilution likely to be encountered. This will give the 
resistance corresponding very exactly with known amounts of salt, — 
and will furnish a table for the estimation of the salt content from — 
the resistance of any water in the area. 
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The table constructed from this data can be used directly by 
interpolation, or preferably a curve should be constructed and any 
intermediate points picked out from this. 

Form of a soil survey report.—Owing to the large amount of data 
being collected by the soil-survey parties, it will be necessary to 
confine the report from each party to about 50 typewritten pages 
of 250 words each, or 25 printed pages of 500 words each for the 
Western Division and to about 15 or 20 printed pages for the 
Eastern Division. The material for the report should be collected 
and written up, so far as possible, before the party leaves the field. 

An outline of the chapters is given as a guide in the arrangement 
of the report, and should be followed as closely as circumstances 
will permit. The number of words to be given in each chapter 
will be a guide in the preparation of the material and is given as 
the result of experience in former reports. It is understood of 
course that the headings will necessarily have to be changed 
somewhat in different districts, and the relative importance of the 
different chapters will vary with the locality. This is intended, 
therefore, simply as a guide in the preparation of the reports, and 
the number of words should be taken as the maximum to be used 
except in the case of matters of special importance, which may 
need fuller treatment. 

The matter should be presented in a terse style, and no more 
words used than are absolutely necessary to convey the meaning, 
being careful, however, to treat each subject so that all important 
phases may be brought out and clearly stated. In order to attain 
this, the different chapters should be revised several times if neces- 
sary, so that all important matters may be considered and all 
unnecessary words eliminated. A careful consideration of this 
matter of style in writing is enjoined upon all members of the 
division charged with the preparation of reports. 

Outline of soil survey report.—The outline of chapters referred 
to is as follows: | 


I. Location and Boundaries of the Area (100 words). 
Il.. History of Settlement and Agricultural Development (500 words). 
Date or dates of county organization. 
Principal source of population. 
Agricultural development. 
III. Climate. 
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IV. Physiography and Geology (500 words) ,.@ 
V. Soils (500 words to each type). 
Name, description, depth, and color of soil and subsoil.c | 
Location of soil in area. 
Topographic features. 
Drainage features. 
Origin of soil and processes of formation. 
Mineral or chemical features; Alkali salts. 
Unusual or characteristic crops to which adapted. 
Crops grown and average yields. 
VI. Special Soil Problems, such as Hardpan, Acid Soils, Reclamation of 
Swamp and Worn-out lands (100 words). 
VII. Water Supply for Irrigation, Amount and Character (250 words). 
VIII. Underground and Seepage Waters, Drainage of Soils (250 words). 
IX. Alkali in Soils (1,000 words).? 
Location of alkali areas. 
Origin of alkali. 
Chemical composition of alkali. 
Distribution in soil. 
Reclamation of alkali lands. 
. Agricultural Methods in Use as Adapted to the Soils and Conditions of 
the Area. 
XI. Agricultural Conditions in the Area (1,500 words) .0 
General prosperity of farming Class. 
Tenure of farms. 
General size of farms. 
Character of labor. 
Character of principal products. 
Recognition of adaptation of soils to crops. 
Transportation facilities. 
Markets. 


“~ 





aThe physiography should be described in some detail; the geology should 
be briefly treated, only those features having a direct or important bearing on 
the soils being considered. Authorities for statements made should be cited 
whenever possible. 

bIn preparing Chapters V, IX, and XI write in the subtopies and discuss 
each in the order given. This will aid in securing uniformity in the reports, 
and prevent the omission of matter important in making comparisons of the 
soils and conditions in different areas. 

e¢ The greatest care should be taken to make the descriptions of the soils, 
while full enough to be clear, concise and explicit. 





REFERENCES TO SOIL SURVEY REPORTS. 


Following the description of the type is a list of locations in which the soil 
has been mapped. For convenience in referring to the original description of 
the soil, an alphabetical list of all areas surveyed by the Bureau is here given, 
with a reference showing the number of the volume and the page where the 

_description occurs. The volume reference is to the different reports of Field 
Operations, Bureau of Soils. 


Abbeville, S. C., 4, p. 273. Hanford, Cal., 3, p. 447. 
Acadia, La., 5, p. —. Harford County, Md., 3, p. 211. 
Alamance County, N. C., 3, p. 297. Hickory, N. C., 4, p. 239. 
Albemarle, Va., 4, p. 187. Howell County, Mo., 4, p. 593. 
Allegan County, Mich., 3, p. 98. Huntsville, Ala., 5, p. —. 


Arecibo to Ponce, P. R., 4, p. 793. 
Asheville, N. C., 5, p. —. 
Ashtabula, Ohio, 5, p. —. 


Baker City, Oreg., 5, p. —. 


Imperial, Cal., 5, p. —. 
Indio, Cal., 5,_p. —. 


Jacksonville, Tex., 5, p. —. 


Bedford, Va., 3, p. 239. Jamestown, N. Dak., 5, p. —. 
Bigflats, N. Y., 4, p. 125. Janesville, Wis., 4, p. 549. 
Billings, Mont., 4, p. 665. | Jonson County, Ill., 5, p. —. 
Blackfoot, Idaho, 5, p. —. | Kent County, Md., 2, p. 173. 
Boise, Idaho, 3, p. 421. Knox County, Il., 5, p. —. 


Brazoria, Tex., 4, p. 349. 
Brookings, S. Dak., 5, p. —. 
Calvert County, Md., 2, p. 147. 
Campobello, 8. C., 5, p. —. 

Cary, N. C., 3, p. 311. 

Cecil County, Md., 2, p. 108. 

Cerro Gordo County, Iowa, 5, p. —. 
Clay County, Ill., 4, p. 507. 

Clinton County, Ill., 4, p. 491. 
Cobb County, Ga., 3, p. 317. 
Columbus, Ohio, 4, p. 403. 
Connecticut Valley, Conn.-Mass., 5, 


Lancaster County, Pa., 2, p. 61. 
Lake Charles, La., 3, p. 621. 
Laramie, Wyo., 5, p. —. 
Lebanon, Pa., 3, p. 149. 
Leesburg, Va., 5, p. —. 
Lewiston, Idaho, 4, p. 689. 
Lockhaven, Pa., 5, p. —. 

Long Island, N. Y., 5, p. —. 
Los Angeles, Cal., 5, p. —. 
Lower Arkansas Valley, Colo., 4, p. 729. 
Lufkin, Tex., 5, p. —. 

Lyons, N. Y., 4, p. 148. 


Po. 
Covington, Ga., 3, p. 329. McLean County, Ill., 5, p. —. 
Craven, N. C., 5, p. —. McNeill, Miss., 5, p. —. 
Darlington, S. C., 4, p. 291. Madison County, Ind., 5, p. —. 
Dayidson County, Tenn., 5, p. —. Marshall, Minn., 5, p. —. 
Dover, Del., 5, p. —. Mason County, Ky., 5, p. —. 
Dubuque, Iowa, 4, p. 571. Miller County, Ark., 5, p. —. 


Mobile, Ala., 5, p. —. 
Mount Mitchell, N. C., 4, p. 259. 
Montgomery County, Ohio, 2, p. 85. 


Fargo, N. Dak., 5, p. —. 
Fort Payne, Ala., 5, p. —. 
Fort Valley, Ga., 5, p. —. 





Fresno, Cal., 2, p. 333. Montgomery County, Tenn., 3, p. #41. 
Gadsden County, Fla., 5, p. —. Nacogdoches, Tex., 5, p. —. 

Grand Forks, N. Dak., 4, p. 643. New Orleans, La., 5, p. —. 

Grand Island, Nebr., 5, p. —. Norfolk, Va., 5, p. —. 
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Ouachita, La., 5, p. —. 


Paris, Tex., 5, p. —. 

Parsons, Kans., 5, p. —. 

Pecos Valley, N. Mex., 1, p. 36. 
Perry County, Ala., 4, p. 309. 
Pikeville, Tenn., 5, p. —. 
Pontiac, Mich., 6, p. —. 

Posey County, Ind., 4, p. 441, 
Prince Edward, Va., 3, p. 259. 


Prince George County, Md., 8, p. 173. 


Provo, Utah, 5, p. —. 


Raleigh to Newbern, N. C., 2, p. 187. 
Russell, Kans., 5, p. —. 


St. Clair County, Ill., 4, p. 507. 
St. Mary County, Md., 2, p. 125. 
Salem, N. J., 8, p. 125. 

Salem, Oreg., 5,-p. —. 

Salinas Valley, Cal., 3, p. 481. 
Salt Lake Valley, Utah, 1, p. 77. 
Salt River Valley, Ariz., 2, p. 287. 
Sangamon County, Ill., 5, p. —. 
San Gabriel, Cal., 3, p. 559. 

San Jose, Cal., 5, p. —. 

San Luis Valley, Colo., 5, p. —. 
Santa Ana, Cal., 2, p. 385. 

Seott County, Ky., 5, p. —. 
Sevier Valley, Utah, 2, p. 243. 





Shelby County, Mo., 5, p. —. 
Smedes, Miss., 4, p. 325. 
Solomonsville, Ariz., 5, p. —. 
Stanton, Nebr., 5, p. —. 
Statesville, N. C., 3, p. 273. 
Story County, Iowa, 5, p. —. 
Stuttgart, Ark., 4, p. 611. 
Syracuse, N. Y., 5, p. —. 


Toledo, Ohio, 4, p. 383. 
Tazewell County, Ill., 4, p. 465. 
Trenton, N. J., 4, p. 163. 


Union County, Ky., 4, p. 425. 


Ventura, Cal., 8, p. 521. 
Vernon, Tex., 4, p. 365. 
Viroqua, Wis., 5, p. —. 


Walla Walla, Wash., 4, p. 711. 
Weber County, Utah, 2, p. 207. 
Westfield, N. Y., 8, p. 75. 
Wichita, Kans., 4, p. 623. 
Willis, Tex:,' S..p7our 
Winnebago County, Ill., 5, p. —. 
Woodville, Tex., 5, p. —. 
Worcester County, Md., 5, p. —. 


Yazoo, Miss., 3, p. 359. 
Yakima, Wash., 3, p. 389. 
Yuma, Ariz..4,ipagsa 


SOIL TYPES RECOGNIZED BY THE BUREAU OF 
SOILS. 


[For convenience in comparing soils the mechanical analyses have been re- 
calculated and averaged and given in four grades, as follows: 


1 2 3 4 
Fine gravel. Fine sand. Silt. Clay. 
Coarse sand. Very fine sand. 
Medium sand. 


The number in parentheses immediately following ‘‘soil’’ and ‘‘subsoil”’ in- 
dicate the number of samples from which the average has been derived. ] 


LOOSE INCOHERENT SANDS AND ROCK OUTCROP. 


There are certain soils and rock exposures which do not readily 
fall into any general classification, and which by excessive local 
action of wind or water are liable to occur in any areas or in any ~ 
group of soils and to be formed of any kind of material. They 
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are by reason of their texture or present physiographic position 
usually unproductive. These have been embraced under the fol- 
lowing types: 

Dunesand.—Consists of loose, incoherent sand of medium to fine 
grades to a depth of 3 feet or more, and often extending to a depth 
of 100 feet. Occupies hillocks, rounded hills, or ridges from 2 to 
200 feet in height. Found along shores of lakes, rivers, or oceans 
and in deserts. Usually of no agricultural value on account of the 
irregular surface, the loose open nature of the material, the small 
water-holding power, and the unstable and drifting nature of the 
soil. Inarid regions, when leveled-and under irrigation, it is often 
very productive, especially for small fruits and vegetables. The 
encroachment of these sands on cultivated fields, orchards, cran- 
berry.bogs, and even upon houses, towns, and harbors is often a 
serious problem, and much experimentation and labor has at times 
been expended in binding them with grasses and trees to prevent 
their shifting. 


| il ali a al a A a 25 71 2 


2 

SME SAU MCA 9) ateretereece a etere ae ei ctols, stole acres occa tere 13 83 1 1 
Acres. Acres. 
Allegan County, Mich ........ UM MOSPA MCLE Se Oa lies jis one cre ere atts 3, 264 
Mmamerial, Calo) ...-..-.---..0- 116,288 | Lower Arkansas Valley, Colo.. 3,328 
Bamn0,, Cal .-.............:..... S72 DGn my ClvUlran, Coll aia see ae 2, 020 


Sandhill.—Coarse, loose, incoherent sand, 10 feet or more in 
depth. Occurs in hills from 20 to 200 feet or more in height, 
either as long, narrow ranges or frequently as isolated hills, 
representing old shore lines of the ocean or formed by river 
action and wind. Soil generally more stable than the Dunesand. 
Material is generally so loose and incoherent and so thoroughly 
drained that it has little agricultural value. In humid regions it 
supports a growth of stunted oak and pine. In the arid regions 
there is some little pasturage. Occasionally valleys or low places 
produce fair crops of vegetables. Peaches are grown to a slight 
extent, but this type generally is unproductive. 


; ' 1 2 3 4 


PMN VEN parte 225 chore oh scion ae a 2 ae ae Se dasacdocs See OO 36 5 2 
OO EWI 08 DN Os eh ae a Se 66 27 3 4 
Acres 
DST PUTO len cs ope Oe wteete, oe alm. cies < 30, 656 


Raleigh to Newbern, N. C...... 5, 320 
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Riverwash.—Coarse sand, gravel, and bowlders generally in long, 
narrow areas, but occasionally spread out in fan-shaped areas. — 
Subject to overflow in times of flood, occupying bottoms of flood 
channels of rivers. Liable to be encountered, particularly in the 
far West, where torrential rains occur and rivers vary greatly in 
volume and quickly subside, giving little chance for fine material 
to be deposited. No agricultural value. 


Acres. | ; Acres. 
BIAGIRIOO | LOGAN Oceeee n-ne ees see 1,:792 | SancGabriel, Cal... .2 22a 16, 230 
HYCSNO MOe ata. cet mes beanie 'g 480 | San José, Cal)... J: ge eee 128 
AIMUESLO VWI, Nya) eiicecet ioe ates see 17, 408 | Sevier Valley, Utah --.y useuee a3, 200 
(bGheshosules Myers Se A eae ae 1,792 | Solomonsyille, Arig2ss-= eee 256 
Osta no Cles’ Cal te cates oceans 1,664 | Ventura, Calc sees eee 13, 610 
Lower Arkansas Valley, Colo .. 12,800 | Yakima, Wash..;.>.2ceeseeeee 3, 580 
Lower Salinas Valley, Colo .... 10,760 | 


Madeland.—Areas are occasionally encountered where soils have 
been filled in over considerable tracts in mining operations and in 
the improvement of harbors. Such areas do not fit into any soil 
group, and yet it is advisable to recognize them on the soil map. 
They are of no present agricultural value. 

Acres. 
Syracuse, N.Y...) Sense. oe ee 576 

Rock outcrop.—Areas in the main either rock outcrop or so stony 
as to be entirely unfit for cultivation and incapable of being put 
into condition for cultivation. In this respect it differs from stony 
areas, Which can be improved to some extent for agricultural 
purposes. Rock-outcrop areas, however, often support timber 
and afford some grazing. 


Acres, | Acres. 
oleae. Ny Coc. <scn-ae sae 1,856 | Mount Mitchell, N. C.......... 5, 184 
Bar emtily -OTER ¢ + <v's.dae beeen 192 | Parsons, Kans:2.. 222. cneee eee 2, 368 
Beelrord 7) Vieuie-ee ecole a. eae ee 17,140 | Pikeville, Tenn =27e-222202 eee 14, 016 
(HMO HCMO: Ss Cas: oe eee oe 1, 997 


Rough, stony land.—Under this head have been classed areas so 
stony and broken as to be of little agricultural value, but yet not 
so barren as Rock outcrop areas. In Johnson County, the first 
area where this classification has becn followed, the areas are 





«Part mapped as Elsinore sand in Sevier Valley, but this name will not 
again be used. 
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usually narrow strips winding through the county or forming 
bluffs along streams. This land is used solely for pasture, and 
very little of it can ever be used for anything else. Supports some 


forest growth. 
Acres. 
Wohnson: Comme ol lasses ae 16, 384 


INLAND SWAMPS AND MEADOWS. 


Under this head will be described soils of a miscellaneous na- 
ture, occurring along streams or in depressions, and inclined to be 
wet from insufficient drainage; fresh-water swamps in which drain- 
age conditions are still more deficient so that the land is actually 
covered with water for much of the time through an actual inabil- 
ity to drain itself rather than from the flood waters of rivers; and 
peat and muck, which are an advanced stage of swamp, where 
drainage is partly established after a long period of growth of 
water-loving vegetation. This classification depends mainly upon 
the drainage conditions. 

Meadow.—This term is used for low-lying, flat, usually poorly 
drained land along streams and embayments and in depressions. 
Generally adapted to grass and pasturage and used for general farm- 
ing where artificially drained. The areas being usually small and 
narrow, and subject to frequent overflow, show great variation in 
texture and character of material, but being usually moist the 
influence of the texture is not so apparent as in upland soils. 
‘The similarity of crop value dependent upon moistur>» conditions 
is the controlling factor in this classification. 





Acres. | Acres. 
mpemyarie, Vii......--....----- 40,640 | Cerro Gordo, Iowa...........-.- 3, 456 
mameviiie, S.C ...-......--..-.- OxsooeCODG: COUNL VN Gam ase a nseeeeee 30, 280 
PMMA NGO. IN, OC s2is.5--.<.--: 15,970 | Connecticut Valley, Connecti- 

: Allegan County, Mich......... 15,510 cutand Massachusetts.....-. 55, 232 
Pee vie IN: C ..........02.-0: 7,808. | Covingion, Ga.t-2i9- “<2. 16, 410 
PencHtiia OWIO.:...........-- 12 260: Dover Gli. cesadeeentssigen=: 4, 096 
ON SHOS0 Me LU DUG UE LO witless eters teats rer 4,160 
DeemtRPNG Ye ...-....-.-02--5- 1920 HOP VelleyaGdinsemes sees 42). sae 4, 800 
er 6 He S00 te ECS OnGa lic neenaere see anaes ore 5, 478 
Memmpobello..S, C..........-... 8,691 | Gadsden County, Fla.......... 52, 224 
ae 3,180 | Grand Island, Nebr...........- 28, 544 


aMapped as Connecticut Meadows. Should probably have been given a type 
name, as it is an alluvial soil rather than a meadow in the sense in which this 
- term is used. 
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Acres. 
EA CLOLG WM sree ele wien ee oe 4,440 
EMG KOLY GON eae rat owe ose e 23, 872 
Pts le AI. cbt een e sod 42, 240 
BHCKSOIVILLG,, LOX. seeds 26s 2, 624 
PIeRLO WIN Dak sacs eee oe 4,992 
ST HRIGSVELLG;. WIS a acon, cemaales see 18, 112 
een COUNLY, QL se - sence cme 49, 230 
Lancaster County, Pa...:....-.- 6, 000 
Mepanons Pas soccer oes aes ene 4,780 
MeCSDULE EV Bea exenices -Oiaaeeee 18, 048 
Tepelehavens Paces sa. ees 896 
FeO TIONS LAT OAIN Ge a ce ete 16, 768 
ib jubd chal e ic eee mree a Le ae He. 4, 288 
TeV ONIS, New \inreetes thet an = eee ae 35, 008 
IMGINGLULSNTISS Soe eee. ane caren 6, 976 
Madison County, Ind.......-.. 10, 816 
Vee Sid VITA te as ott 448 
REASOT COUN LY Ov cei. « « oe ance = 832 
IMO DIULGSA IG c. cate eerrss /s eee 78, 528 
Montgomery County, Ohio.... 7, 200 
Mount Mitchell, N.C.......... 6, 976 
Nacogdoches, Tex............. 5, 056 
Sete ee ee cee ee eee 7,700 


Swamp.—A condition of soil too wet for any crop, covered with 
standing water for much or all of the time. re 
and in organic content, which, however, is invariably high. 
Occurs in flat areas with deficient underdrainage. ; 
water-loving grasses, herbs, shrubs, or trees. 
productive when drained and properly cultivated. Adapted par- 
ticularly to corn, potatoes, cabbages, onions, celery, cranberries, 
or peppermint, according to the locality. a 


Acres. 
SAVERY GN Clad BE Wel ag Sty eu ges a a 1, 728 
Bulinegs: Montseu. 1 ceceeeasse 3, 008 
Calvert County, Md.........-. 3, 600 
Cray CD. w Nii Ces st. evee ssa sdeene 188, 288 
Connecticut Valley, Connecti- 
cut and Massachusetts ....-. 25, 216 
Darlington, County, S: C.-...- 14, 144 
Movers Delis. . 08. wc see eee Dake 


a Mapped as Hondo Meadows. 
b Mapped as Jordan Meadows. 


Inland Swamps and Meadows. — ers 











This name will not be used hereafter. 
This name will not be used hereafter. 

e Part of this mapped as Pocoson and part Savanna in the original re por 
These names will not be used hereafter to designate soil types. 


Quachita, Ua. °- sess se eee : 

Perry County; Ala]... see es 
Pontiac,, Mich 3: -aessseeeeeaaee 
Prince Edward, Va....... Kouse 
Prince George, Mdijecceeeesene 
Pecos Valley, N. Mex.........- 
Raleigh to Newbern, N.C...... 
St. Mary County, Mdie ve. =e 
Salem, N.J’2... cee area 
Salt Lake, Utal 2 -22ae eee 
Sevier Valley, Utah..:......... 
Shelby, Mo.2-.2252 see eee 
Smedes, Miss... usec saan 
Statesville, N.C 2 22cee-2 nee 
Story County, Iowa ........... 
Trenton, NvJ .o.c3.e23eeeeeeeee 
Virogua, WiS\s22- 2. ue eee 
Westfield; N.Y... seaeseeee er 
Willis) Tex sees in eae ee 
Winnebago County, I1]........ 
Woodville, Tex. soca eeee eee 
Yakima, Wash 222 eeee 
Yazoo, Miss....:2seneenn eee a 








Soil varies in texture 


Native growth, 
Almost invariably 


Acres. 
Lower Arkansas Valley, Colo.. ‘640 
Miller County, Ark2.-e.sa0nmen  2AC 
Norfolk, Va -. cecsnese soe eee 
Pontiac, Mich ....esas05= eee il 
Raleigh to Newbern, N. C..... c7 
St. Mary County, Md/...-.2223 ; 
Syracuse, N.°¥ leas. see =e 
Worcester County, Md ........ 


ve 


oe. a 
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Peat.—Vegetable matter consisting of roots and fibers, moss, 


-etc., in various stages of decomposition, occurring as turf or bog, 


usually in lgw situations, always more or less saturated with water, 
representing an advanced stage of swamp with drainage partially 
established. 


Acres. Acres. 
STIS 6 Sip Santa Ata, Cal 33 22.8 see ee 787 
me Angeles, Cal ...............- 1,088 | Tazewell County, Ill..........-. 1, 664 


Muck.—Vegetable mold, more or less thoroughly decomposed 
and mixed with earth, from 1 to 3 or more feet deep, occupying 
low, damp places. May be considered an advanced stage of peat, 
in which the roots, fiber, and moss characteristic of peat have been 
so far decomposed as to lose their original structure. When 
drained these soils are exceedingly productive and adapted to 


- corn, potatoes, cabbages, onions, celery, peppermint, and similar 


crops. 

Acres. : Acres. 
Allegan County, Mich.......... 33, (70, | Madison County, Ind ...:...-.- ile lay 
acer City, Oreg:...........-.. 12, Gon ON GCW OTIGaNIS LAs. cc cac access se 21, 056 
Cerro Gordo County, Iowa..... 12eO0CbS ER POUtIacm MI Chit sates cence ce 3, 904 
frand Horks, N. Dak...-....... 6,592 | Raleigh to Newbern, N.C ..... 623 
Meteewlle. WIS.....-..0.st-s0s06 TO SSOSu POM CACOUSEENG 4S Vereen cs ce siete 16, 960 
i 3,840 | Winnebago County, Ill......... 2,176 


ATLANTIC AND GULF COASTAL PLAINS SOILS. 


The Atlantic Coastal Plain, one of the important physiographic 


provinces of the eastern United States, is represented by a narrow 


belt bordering the New England coast, widening out in New Jer- 
sey, the line of contact between this and the Piedmont Plateau 
passing through Trenton, Baltimore, Washington, Richmond, 


Raleigh, Columbia, Augusta, and Savannah, meeting the Gulf 


Coastal Plain, which extends around to the Mexican boundary 
line. The surface is that of a more or less dissected plain with 


large tidal estuaries, particularly in Maryland and Virginia. In 


these two States the uplands reach an elevation of 200 or 300 feet 
above tide, while in the more southern localities the elevations 
rarely exceed the former figure and for the most part are not over 
60 or 75 feet. Over large areas in North Carolina, South Carolina, 
and Georgia the mean fall toward the ocean is hardly more than 
1 foot to the mile. In such level areas drainage is apt to be defi- 


31896—04——+ 
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cient, and rain water remains upon the surface for a considerable 
time, although the conditions are not comparable with those of a 
true swamp. Insuch areas the soil, although it may be composed 
largely of sand, is apt to be very compact, deficient in organic 
matter, and generally unproductive. Nearer the coast the lands 
have better drainage, are looser and more easily cultivated, and 
their productivity is more easily maintained. From Virginia 
northward the surface is more broken, in many places hilly, and 
better drainage is thereby provided. 

The soils have been derived mainly from the wash from the 
Piedmont Plateau and the mountains beyond, laid down under 
water, the surface having been several times submerged and ele- 
vated. The soils are for the most part composed of light sands 
and loams, with occasional deposits of sandy clays, and silt, and 
very local surface deposits of heavy clays. There are very few 
soils in this division which approach in texture or compare in 
productiveness or crop value with the heavy clays of the Pied- 
mont Plateau or of the residual limestone valleys. They are, 
therefore, not as well adapted to general farm crops, nor can they 
be expected to give as satisfactory yields of such crops as corn, 
wheat, oats, or hay; but, on the other hand, they are eminently 
adapted to the production of early vegetables, the lighter farm 
crops, particularly fine qualities of peaches and small fruits, and 
a fine-textured cotton, together with rice and citrus fruits where — 
the climatic and drainage conditions are suitable. 

The Gulf Coastal Plain is characterized by very large deposits 
of silty and heavy clay soils, although the coarse sandy soils also 
occur over very large areas. The great black calcareous prairies” 
of the Gulf Plain and the vast Gulf coast prairies which are being — 
so extensively developed at the present time in the rice and sugar-_ 
cane industries have no prototypes in the Atlantic Coastal Plain. 
These extensive prairies are composed of very heavy clay soils. 

Immediately bordering the ocean and Gulf coast is frequently 
found a stretch of tidal marshes, covered with water at every tide, — 
or at least in unusual tides, supporting usually a growth of coarse 
saltgrass. This material consists of sands, loams, and clays included 


under the Galveston Series. On account of the extreme difficulty ~ 
of access and the present low value of these lands the soil survey 


? 
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is carried on in them with less detail than in other areas; still, 
where the areas are large and have not been subject to local 
stream erosion the character of the material is not subject to very 
much local change. The agricultural value of these lands is very 
small, depending mainly upon the pasturage afforded and the 
coarse hay that can with difficulty be harvested; and, on the 
other hand, they are a distinct menace to health, as they form 
the breeding place of disease-carrying insects. Efforts have been 
made to drain such soils and to:reclaim these marshes with great 
success, the possibilities of successful reclamation, however, de- 
pending upon the engineering problems connected with the keep- 
ing out of the tides and the efficient subsequent drainage of the 
land. A vast amount of such reclamation work has been done in 
Holland, and some important though relatively small areas have 
been reclaimed in the United States. 

Other members of this group are the inland swamps, muck, 
and meadow areas. 


GALVESTON SERIES. 


Galveston sand.—Light gray to white sand, 12 inches in depth, 
containing usually a large percentage of fine particles of shell. 
Subsoil is of same character as soil, a little lighter in color, and 
with larger shell fragments. Occurs as a narrow ridge along 
coasts, the texture being due to wave action. Generally unpro- 
duetive and nonagricultural. 


_ 
bo 

5 
rs 


MIMO OMENS tere Sate Ne ears oie oho de tea seis Ades 31 69 0 0 
SUES (Ta a se ace Steg te ee ee a 30 Foal 0 0 
Acres. Acres, 
ooo), 1G) re ial) rae NOIMOL Keone Wither cers meters caer acre Siete a10, 752 
ee DS 64 | Worcester County, Md........ 8, 064 
Bemisia, JN. Yo... .s.+--+.0% 12, 224 


Galveston sandy loam.—Surface mass of sandy loam and eel-grass 
turf about 12 inches deep, underlain by gravelly sandy loam. 
Occupies shore lines and barrier beaches, and owes its origin to 
wind-blown sand, mixed with the finer materials of the coastal flats. 
Where diked and drained, makes a productive soil much lighter 








aThis includes some Dunesand, but the whole area is of so little SLM 
importance that the two types were not separated. 
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and easier to cultivate than the Galveston clay. It is adapted to 
the same crops as the latter soil, and on account of the easier cul- 
tivation and the less compact nature of the material is rather more 
desirable as an agricultural soil. Very small areas have been — 
reclaimed in this country. 


BOLL (LY ee we Seka cathe ccpee ae = eee nein 6 alee eee 23 29 29 18 


Long. Island; Ni) eecresee eee 16, 448 


Galveston clay.—Soil varies from a drab or yellow to black clay 
and rests on a subsoil of still heavier clay. Both soil and subsoil 
usually contain calcareous nodules. Country very level, flat. 
Drainage poor, representing the type of salt marsh extensively 
developed along the sea coasts. Vegetation almost entirely salt 
grass, affording a rather poor pasturage. Areas require to be diked 
and drained before reclamation is possible, and when so reclaimed 
and the excess of salt removed they make exceedingly productive 
soils, especially for corn, cabbage, onions, rice, and hay crops. 


1 2 3 4 


sa 


SOUK(1O) i cace8 no oe oes. ew cae en eee ae 9 20 36 35 
SUDSOLL (8) Ss cece: ee dees noe ee 8 20 38 34 
Acres Acres 
ie COS hy os oie emer Bye eas 31,168 | New Orleans, Lassceeeeee eee 5, 504 
LW Ye: \21 el BYE! I See eel suet 5 Ope 30,784 | San Jose, Cal... aes 26, 048 
Bon caisland. NY >... cacseecssc 36,352 | Worcester County, Md ......... 23, 936 
ame anoles, Onl orc. . oS 4, 800 


NORFOLK SERIES. 


This series consists of light-colored sands and loams, and com- 
prises the most important truck soils of the Atlantic and Gulf 
coasts. 


Norfolk gravel.“—Hills and narrow bands of gravel. The soil is 
gray loam about 12 inches deep, containing 30 to 60 per cent of 
rounded white quartz gravel. The subsoil varies, but is usually 
clay or gravel beds. Formed from denudation of grayel layers 
deposited as shallow-water sediment or as river wash or delta. It 








«Mapped as Susquehanna gravel. This name, however, will be used only in — 
Maryland in the future. 


Teele 


a 
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is a poor, unproductive soil, generally occupying slopes and should 


remain in forest. 


Acres. Acres, 
ieaiverteounty, Md ..........:. 3,900 | Prince George County, Md..... 41, 470 
eon County; Md v.....)..2...- 45,600 | Raleigh to Newbern, N. C...... 11, 410 
forrord County, Md ........... 1259305 | Stedlary«County, MGs soc...<e.c 7, 800 
Pemmcounty, Md ........:....-. 200M ET eT LOM UNGaO esac cen e ceitee es 192 
Long Island, New York........ 3, 328 





Norfolk gravelly loam.—Yellowish or gray loam 4 to 8 inches 
deep, underlain usually by a still more gravelly material. The 
gravel is usually small, deposited by swiftly flowing streams; 
sloping plains or terraces; quite unproductive; some corn, rye, 
buckwheat, truck crops, and wrapper tobacco, according to loca- 
tion. 


STIL (EDI) Geis SAS eee oie ee gel eae 27 33 25 8 
REDON INC ES a clea widre 2d im eterays a4. chaisreimins 15 41 31 10 
Acres. 
Connecticut Valley, Connecti- 
cut and Massachusetts ...... «48,384 
Lancaster County, Pa......... b 4, 000 
1 Wey OF aY oy ate at eth pee ey Pate St 58 b13, 350 


Norfolk coarse sand.—Coarse to medium sand, 8 inches deep, 
loose and incoherent in texture, and containing some gravel. 
Subsoil same, frequently containing iron crusts. Occurs as level 
plains. Very unproductive, but used to some extent for tobacco, 
peaches, and truck. 


1 2 3 4 
SE ee ER ie ie ee 56 28 10 4 
EMM) a eer eee ee ae clos woah alee 58 29 & 4 
Acres. Acres. 
Calvert County, Md........... e24,500 | Prince George County, Md.... ¢37, 420 
Connecticut Valley, Connecti- Sia Mary County Md Seie2 sees. ¢ 8, 450 
Cupane Massachusetts ..... c42,048°} Salem, N.J ....--22---..22--0. ¢ 18, 280 
Serna ON, Y ..2...c60cu0e Ta Se Om MUOT LO MSN a litem pt asses wicreieiteoete e512 


a Mapped as Chicopee gravel loam. This name will not be used again. 

b Mapped as Donegal gravelly loam. This name will not be used again. 

¢Mapped as Windsor sand, which name will not again be used, except in 
Maryland. 
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Norfolk coarse sandy loam.—Medium sand mixed with a large 
quantity of small gravel. Naturally rather unproductive on ac- 


count of dry nature. 
; 1 2 Sone 


MOLD) cas eae cece enc ee we bes ee ee 44 23 24 9 
SILDSOLL (4) ins Fo deltas Sate nett yer 70 15 9 5 
Acres, 
Connecticut Valley, Connecti- 
cut and Massachusetts.....-.- 27, 904 
Long Island SN Yeo... see eee 64, 896 


Norfolk sand.—Coarse to medium gray or yellowish sand, friable 
and incoherent, resting on a yellow sand of about the same tex- 
ture, 3 feet or more in depth. A common type on the low, flat 
river necks and forelands of the Atlantic and Gulf coastal plains; 
also along the valley slopes of the streams and covering extensive 
level areas in the uplands. It is well drained, matures crops very 
early, and has such a small retentive power for water that general 
farm crops can not be grown with any great success. Corn yields 
but 5 to 10 bushels per acre and wheat not to exceed 5 to 6 
bushels. It is a typical early truck soil, especially adapted to 
light truck crops. It is also used for small fruits and peaches, 
although not so well adapted to these latter as some of the other 
soils of the series. Many watermelons are grown upon this soil 
in the Southern States. In the Connecticut Valley and in Florida 
a very fine grade of cigar wrapper tobacco is produced upon 
this soil. In Maryland it produces a fine grade of the Maryland 
export tobacco. In North and South Carolina it produces a very 
fine grade of cigarette tobacco, but is not as well adapted to this as 
is the Norfolk sandy loam. 


2 3 4 

SoU (53)) os- sk ota pace ee eee eee 32 52 it 4 

Pubsoil (42)....-cc0.5 yceie ease een ee 92 - 807) Toe 
Acres. | Acres. 
Calvert County, Md........... 58,000 | Long Island; N.Y .gee-eeeeeeee iglou 
Gecuicounty, Md .U.. e 46,600 | Mobile, Ala <722222eeeen=aeeee 134, 592 
Connecticut Valley, Connecti- Norfolk,-Va< 2-222, e5eee eee 20, 864 
cut and Massachusetts...... a40,384 | Perry County; Alas 2222222. 4,160 
ra Vel wN AS Cu ans re eee oe 88,192 | Prince George County, Md.... 23,630 
WARN ets... soc. secs. ee 71,104 | Raleigh to Newbern, N.C .... 53,310 
WOVerMD Cl eer ee elas 5, 6382 |; St. Mary County, Mdaoeeseeeee 27, 500 
Bore valley Ga 2.) 38,792 | Salem, N. J..:.-..- cee 78, 410 
Gadsden County, Fla.......... 93,120 | Prenton, Nv Jessa eeee eee 50, 880 
Hartord County, Md-......-.. 2,470 | Willis, Tex !:.2 2.2 eeeeeeeeere 8, 560 
FerL County, ALG. sex... ece 30,760 | Worcester County, Md........ 45, 312 





aMapped as the Hartford sandy loam, which name will not be used again 
outside of the Connecticut Valley. 
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Norfolk fine sand.-—Fine, brown loamy sand, about 8 inches 
deep, loose and friable when dry, but packing slightly when wet. 
Subsoil is of much the same character, slightly more loamy and 
somewhat more adhesive. Occurs as low, rolling hills and level 
areas. Generally well drained, adapted to about the same class 
of truck crops as the Norfolk sand, but generally somewhat more 
productive. Produces only fair crops of corn. In Florida a fine 
grade of wrapper tobacco is grown on this soil. 


1 2 ‘ 4 
ME Me ite Satie os foes x's dclcacwaucn es snveets 13 66 13 6 
OREN es ine aie oC ciara ce So cain wind ep veins 14 63 15 7 
Acres. Acres. 
iaeksonvyille, Tex......-....-. POOL MODI UN 0 secu citaek se am aaene b 15,710 
(2! Oe Looas Lremton ge dicted wea stmeemee b 27, 584 


Prince George County, Md ... #36,190 | Worcester County, Md........ 22, 400 


Norfolk sandy loam.—Coarse to medium yellow or gray sand, 12 
to 20 inches deep, generally loose and incoherent, resting on a 
yellow sandy clay. Level or gently rolling land. Soil is too light 
for general farm crops. Corn yields on the average not over 10 
bushels per acre. It is adapted to sweet and Irish potatoes, pea- 
nuts, and Jate truck crops. In the Connecticut Valley and in 
Florida it produces a fine cigar wrapper tobacco and in North 
Carolina bright yellow tobacco and cotton. 





Soi (CNG) Se ae ee oe ea ae 29 48 16 6 
PIO LIN ID) 222 Si cS tipcss ass ge tue etic 24 = 36 18 21 
Acres. Acres. 
Connecticut Valley, Connecti- Gadsden County, Fla........- 50, 816 
cut and Massachusetts ..... ¢13,312 | Raleigh to Newbern, N. C.... ¢216,580 
Mery. ©..........-.....-- Biola males ND ee awcuscc > css tes ces f 16, 790 
Mueraameton, S. C....:....-..-- a Goa024or Ue On; IN whoest. ss a. 25-22 8,640 
ora valley, Ga ....2......--- POT ASon EW OOU VILL MT Oxcnce ames sees: 52, 864 


Norfolk fine sandy loam.—Fine, pale yellow or gray sandy loam, 
12 to 18 inches deep, underlain by a reddish-yellow fine sandy loam 





a Mapped as Westphalia sand, which name will not again be used. 

b Mapped in part as Elsinboro fine sand and in part as Westphalia sand, 
neither of which names will again be used. 

¢ Mapped as Enfield sandy loam, which name will not be used outside of the 
Connecticut Valley. 

d Mapped as Norfolk sandy soil, which name will not be used hereafter. 

e Mapped in part as Norfolk sandy soil and in part as Selma silt loam, which 
latter name will not ke used hereafter. : 

f Mapped as Quinton sandy loam, which name will not be used hereafter. 


















Level cane and along streams. “The latter areas are subject tc 
occasional overflow. Drainage generally good. Givesa moderate _ 
yield of corn, and is very well adapted to late truck crops, in the 
South to cotton, in North Carolina to bright yellow tobacco, and — 
in Texas to cigar wrapper leaf. This soil is not as valuable for. 
truck as the Norfolk fine sand, nor as good a cotton soil as the 
Norfolk sandy loam, but is esteemed a better tobacco soil than the — 
latter and fully equal if not somewhat superior to the former. 


Boil (84). c.f sacs soe ne 12 59° 9 Gene 





SubSOWM -(82)icdes as sone ee ecana ee teem ree 10 42 22 24 
Acres. Acres. 
Calvert County, Mda>...--.-<. a5,220.| Mobile, Ala 2 v2 lace eee 7,168 — 
COPE OLMEN YC. eet epee ee 155,136 | Nacogdoches, Tex 222 2euseen 19, 008. 
arlington, Sac cats cape b25,600 | Norfolk, Va ....:...s:-sssesee » 88) 04a 
ER Va Ts is 0M ee as ees A Se 28,096 | Prince George County, Md... «9,660 — 
|B URR eq at A Ricp ete ae Cae yn 6,016 | Raleigh to Newbern, N.C.... 36,100 
Meine, MISS.” cccec en cs eas 81,472 | St. Mary County, Md......... a8, 500 | 
Mason County, Ky............ 832 | Willis, Tex”. ...> .yeceeeee ¢107,180 


Norfolk loam.—Brown loam or sandy loam, usually containing ~ 
a very small amount of fine gravel. The subsoil isa yellow loam 
containing considerable coarse sand. This is frequently under- 
lain by a medium grade of yellow sand or by gravel. The type — 
occupies level areas, usually terraces along rivers and tidal estu- 
aries. The soil is easily tilled, well drained, and produces fair 
yields of general farm crops. It is especially well adapted to sugar 
corn, peas, and tomatoes for canning purposes, and also to peaches. 
It is too heavy a soil for early truck, and not sufficiently heavy to — 
be classed as a general farming soil. 
1 2° ee 
Cy) eee 16 . 40.-.8h= it 
Subsoil (82) ....~---2<5 )eceeee esa 15.” 36.9, See 





a aaned as Norfolk loam, but now peoneres into the proper place in the 
Norfolk series. 
b Mapped as Ayden fine sandy loam, which name will not be used hereattean F 
¢ Part of this occurring on the uplands was mapped as Willis sand, the re- — 
mainder occupying a low position along the river was mapped as Norfolk — 
fine sandy loam, It is recognized now that these two areas should haye been 
combined, ; 
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Acres. Acres. 

- Calvert County, Md.......... BAU OOO ENOLIOLK VB oo. coc ecu c ecm aes 23, 872 

es Gb.va2 berry County. Alas. ca. 2.3. a a 14,720 

Memeemmaven, Pa ............... 3,648 | Prince George County, Md... @17,500 

mone Island, N. Y..:........- a100,096 | St. Mary County, Md......... a4, 830 

som COUNTY, KY ....<:..-.- 896 | Worcester County, Md ....... _ @54, 848 
ES 47,104 





Norfolk silt loam.—A brown loam 10 inches deep, underlain by 
a heavy yellow loam subsoil, both containing a rather high per- 
centage of silt. Occurs as level or gently rolling upland or ter- 
races. Esteemed the most valuable soil of the Atlantic Coastal 
Plain for general farm crops. Adapted to wheat, corn, and grass. 
In New Jersey this soil produces as high as 25 or 35 bushels of 
wheat, 1 to 2 tons of hay, and from 50 to 70 bushels of corn per 
acre. It is esteemed an excellent soil for dairy farming. On the 
_ Eastern Shore of Maryland the yields are almost as high as in 
New Jersey. In southern Maryland the yields are much legs, 
wheat producing from 12 to 18 bushels, and corn 25 to 40 bushels 
per acre, while the yield of hay is proportionally small. It is 
believed that this difference in productiveness is due almost en- 
tirely to the methods of cultivation. 

Po 2a bos 4 





CON) L (a0) - one ASC Rae Oe Ra eee a 14 24 47 13 
MUMS UMA) tis craic. c.c Ste iclaye's btcis ave. Sere winieicrs. nie sseree 51 21 43 19 
Acres. Acres. 
Salyert County, Md.......... Das COOMmUOC KMAVeNarr Bese. aecieciere ets 5, 824 
eeu County, Md ....-......- 650, 500 | Prince George County, Md... 09,090 
Mumm tom, 5. ©.............. BIOGISS0 Me Sal CILGHN Rd eee scr a aers ate ce ¢ 108, 140 
MIC ee ek Sie ee wee 32, 960 | St. Mary County, Md ........ b 16, 200 
Harford County, Md......... DOTS ON Sem OMe Neg pies eniss oo eae se ¢ 88, 384 
ment county, Md............ ¢ 67,200 | Worcester County, Md....... b 14, 400 


a Mapped in part as Sassafras sandy loam and in part as Sassafras gravelly 
_ loam, which names will hereafter only be used in Maryland and New Jersey. 

b Mapped as Sassafras loam. It is recognized clearly now that this belongs 
to the Norfolk series. The name Sassafras loam will be used hereafter only in 
Maryland and.New Jersey. 

¢ Mapped in part as Sassafras loam and Sassafras gravelly loam. The latter 
name will not again be used, and similar soils will in the future be mapped as 
Norfolk silt loam with a gravel symbol and the gravelly phase described in 
the report, except in Maryland and New Jersey, where it will be mapped as 
Sassafras loam with a gravel symbol. The silt content of this soil, as shown 
by the averages, is rather low for a silt loam, but in many individual samples 
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MISCELLANEOUS SOILS ASSOCIATED WITH THE NORFOLK SERIES.. 


There are a number of soils found in the Coastal Plain which 
can not be grouped with the Norfolk series or, so far as now 
known, with any other series. They are derived in part from 
peculiar geological formations or haye been formed under purely 
local conditions. They are liable to be encountered wherever the 
Norfolk series occurs, and should properly follow in this place in 
the general classification of soils. 

Garner stony loam.—A sandy loam containing 40 to 60 per cent 
of rock fragments and gravel, mainly iron- -stained sandstone. At 
a depth of 6 to 15 inches it overlies a red, tenacious brick-clay 
subsoil, which also contains sand, gravel, and stones. It is found 
along stream courses, and probably owes its origin to stream action 
at times of overflow. Tillage is difficult, but fair crops of cotton 
can be raised. It is devoted to the growth of commercial pine 
timber, and used for hog and cattle pastures. 

1 2 3 4 
Soll (1) < -eecls. seers ces 89 96 slaeeemy 


Acres. 
Raleigh to Newbern, N. C...... 14, 330 


Gadsden sand.—Dark-gray sand, 10 inches deep, underlain by 
a gray or brownish sand appearing lighter in texture and ex- 
tending to a depth exceeding 36 inches. The sand is of medium 
to fine texture, and there is usually a considerable admixture of 
organic matter. Lies on gentle slopes or undulations adjacent to 
streams. Mainly hammock land, with growth of hard wood. 
Very productive, but requiring careful treatment to maintain the 
yields. One of the best soils for the Florida wrapper tobacco. 


1 2 3 4 


BOL (Q)i. ed ecdes deen deans oo: eee 26 66 4 4 
PuUubsoili( 2). cs ce euies etre ee eee eee 24 66 5 6 
Acres. 
Gadsden; Plac2-.2s24se52 eee 45, 248 


Lufkin fine sand.—The soil is a fine gray sand about 10 inches 
deep, resting on a subsoil of much the same character but occasion- 





the content is as high as 60 or 70 per cent, while in many others it falls as low 
as 25 or 30 percent. It is thus seen that this is a type of widely varying silt 
content, but in relation to other soils of the Coastal Plain it may well be 
classed as a silt soil. 
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ally more loamy. Ata depth of from 3 to 5 feet occurs a gray or 
mottled stratified clay. Generally well drained, but occasionally 
small areas occur as depressions, where the drainage is deficient. 


- Such areas are locally referred to as ‘‘crawfish land.’’ The natural 


growth is scrub pine and oak. Produces fair yields of corn and 
cotton, but is rather better adapted to early truck crops and 
peaches. Soil needs green manuring for the incorporation of 


more organic matter. 
Pe OES gee} 


SUE) oso SS 6 BOC eee a fe 58 37 3 
OE ae 2 56 36 6 
Acres, 
J Gy Wil Reali ipd BYE @ earetes Seas day aoe ee gene 39, 680 


Podunk fine sandy loam.“—Fine sandy loam, 12 inches deep, 
underlain by fine sand. Level terrace of the Connecticut Valley. 


-Lacustrine deposit. Rather light for general farm purposes, but 
well adapted to present type of broad leaf wrapper tobacco. 


1 2 3 4 


5) a es ee 
SMP SCRINMN) aee sree ae ine = oy hci note 2 oi cece acl eS 4 4 74 18 3 
Acres. 
Connecticut Valley, Connecticut 
and Massachusetts ..........: 13, 824 


Collington sandy loam.—Loose, loamy, brown sand, usually con- 
taining considerable coarse sand, 9 to 20 inches deep, derived 
from weathering of green glauconite sand, underlain by sticky 


yellow or greenish-yellow claylike material with glauconite 


particles. At 30 to 40 inches greensand, in original purity, occurs. 
Very productive area, ‘‘ Forest of Prince George,’’ Maryland. 
Used for general farming; excellent for small fruits, nurseries, 
and truck. Good tobacco soil. Contains large amount of potash 
(2.5 per cent). Same soil is derived from Cretaceous greensand 
in New Jersey, where it is used for general farming and truck 
production. 


1 2 3 4 
ES Sn gs ens awncacsceeses Dahle FURS 8 
See TORUMUAC) ORT fe oes non nce p32 2,0)5 Sere e wie aba a 20 44 12 21 
Acres. 
Prince George County, Md..... 23, 260 
SECLGIIIMEN = clei meee sno asics sinn's 4,170 
Prenton y Ne diewee ces: soc esiere ve 83, 456 





a This should have been called the Podunk fine sand. 
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Monroe fine sandy loam.—A mellow, brown fine sandy loam 
from 10 to 20 inches deep, with an average depth of 15 inches. 
The subsoil is a fine reddish-brown loam, somewhat sticky in 
texture, extending to a depth of more than 36 inches. Terrace 
formation along streams. Very productive soil, adapted to cottor a 
and corn. The former yields from one-half to 1} bales per acre 
and the latter from 20 to 40 bushels. Also adapted to fruit and 
vegetables. + 


Soil (4). saccade sd see tem togews eee ee see 0 46 49 5 
Subsoile(4) i200) sc atheeae vce ae ae eee 1 37 53 10 
Acres. 
Quachita,; Ga. 2e eo eee 86, 272 


Myatt fine sandy loam.—Gray sticky fine sand to a depth of 10 
inches. Subsoil isa drab or gray sandy clay of a tough consistency, 
usually containing a large percentage of iron concretions. The 
drab clay is mottled with iron stains. Occurs on lower hillsides 
and low-lying bottoms. The latter areas are subject to frequent 
overflow, and drainage is poor. Very little of this soil has been 
encountered under cultivation. The natural growth is gum, 
cypress, and ouk, the latter making some very fine timber. The 
crop yields are only moderate, although with proper drainage 
and good treatment it is believed this soil could be brought to 4 
good state of productiveness. 


1 2 8 ped 
SOL. (2)... occa con's, ceankeg st eee 12 44 38 8 
Subsoil (2) ie. acs) » tere aha Sherer Sen a ee 9 30 40 22 
Acres 
Ouachita, La... -- = eee 8, 064 


Elmwood loam.“ —Dark-brown fine sandy loam, 2 feet in depth, 
overlying close, poorly drained clay. Level terraces along Con- 
necticut River. Lacustrine deposit. Has very little present 
agricultural value on account of compact nature and poor we 
drainage. 


Acres. i 
Allegan County, Mich.........--. 3,810 
Connecticut Valley, Connecticut 
and Massachusetts 7,168 





«This soil is also likely to be encountered among the glacial soils. 
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Hempstead loam.—A<A friable brown or black loam, 8 inches deep, 
containing a small amount of white quartz gravel and locally be- 
coming somewhat sandy. The subsoil, toa depth of 24 inches, 
consists of a heavy yellow or reddish silty loam, slightly gravelly. 
This is underlain by a bed of rounded quartz gravel embedded in 
a sandy loam matrix, all considerably stained with iron. Gener- 
ally levelareas. Well underdrained by the gravel beds, but the soil 

maintains a fair supply of moisture. The chief trouble is the lack 

of depth. No forest cover, but affords fair pasturage in its uncul- 
tivated state. Produces good crops of corn, potatoes, tomatoes, 
cabbage, rye, and grass. Also a fair soil for late truck crops. In 
the Long Island area the Hempstead loam is second in value only 
to the Miami stony loam. 





Bote ieee wishes as oa Sle a ee en ae 14 17 48 


21 

EINES o vice os tckessscunv caveats WA oe 44 Pe 
Acres. 
OOF SLANG Nok oe eeeere cebae 253, 824 


Sanders loam.—The soil is a dark-brown, reddish-brown, or gray 
loam. The subsoil is lighter in color and apparently heavier in tex- 
ture. Occurs as narrow strips along the creeks, extending up the 
edge of the valleys. Frequently has Sharkey clay on the stream 

side, which interferes with proper drainage. Is considered a very 
good corn soil, producing as much as 45 bushels per acre where 
well drained. Not considered so good for cotton, producing about 
one-half bale per acre. Soil generally is in need of drainage. ? 


1 2 3 4 


REO ee Sir Boe 4g 
TS SESS ea gry ae ar Bae RAGA CEB). 9201S 
Acres. 
IR ATIS BOK. gee econ ace - ee ere 10, 112 


Gadsden loam.—Dark yellowish-gray loam, rather light in charac- 
ter, from 8 to 18 inches deep, underlain by a yellowish-gray fine loam 
or silty loam, somewhat heavier in texture. Occurs as moderately 


«Part of this has been mapped as Hempstead gravelly loam. It should have 
‘been mapped as Hempstead loam with gravel symbol, and the gravelly 
phase described as such in the report. 

b This soil is very similar to the Myatt fine sandy loam and the Monroe fine 
sandy loam, but contains rather more clay than either of those soils. 
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high bottoms and blufts. Locally known as hammock land sup- 
porting a growth of hard-wood timber. Well drained and quite 
productive. Adapted to cotton, corn, and fruit. 

1 2 3 4 


SOU (1) i. 2 sas sens os ese euee =e ee 25 26. +. 27 ead 
Subsoil (1)... 65. tee ce eewe ae sic ae ace aac 20 — 20) 2 esene ss 
Acres. 
MeNetl Misa Jeon tesco ee seers 14, 592 


Selma heavy silt loam.¢—Heavy silt loam, 20 inches or more 
in depth, underlain by a stiff, mottled clay. Low-lying level 
tracts in Coastal Plain region. Natural drainage is poor, and fox 
this reason the soil is unproductive, but when drained it is good 


cotton and grass land. 
1 2 3 4 


eit, » eee eae poe Pree eee ee 12. 44.043 
Supsoil (4) So. er ane ieee Ld 33 21 28 
Acres. 
Darlington; S).Colloeces- see eee eee 15, 488 
Raleigh to Newbern, N. C........2.-- 18, 980 


Susquehanna clay loam.— Yellow or brown loam about 10 inches 
deep, underlain by a heavy mottled clay subsoil identical with — 
Susquehanna clay. Occupies hills, slopes, and valleys. Adapted 
to grain and grass crops. Considerable areas yet in oak and pine — 
forest. 


SOLL (2). ry si wieve aie Gis we oe Sapien 7 17 50 Pal 
Subsoil (1).2c... 22s. 126 esse eee eee 3 OB ioe 95°53) 26 
Acres 
Prince George County, Md........... 16, 850 


Leonardtown loam.’—Yellow silty loam, closely resembling 
loess, 9 inches deep, underlain by red and mottled clay loam with 
peculiar interlocking clay lenses and pockets of sand. Slightly 
rolling upland. Good soil for general farming, wheat, and grass 
land. Much of the area is waste land or grown up in white oak 
and pine forests, and’some of the more level portions need under. 
drainage. This soil is deficient in organic matter and lime. 

1 2 3 4 


SoUl(14).... 32. a dl eee ee eee 5 20 57 15 
Subsoil (14)... 250.2 eS eee 6 ube 50 23 





« This soil should have been called Selma loam. 
bShould have been called Leonardtown silt loam. 
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Acres. Acres. 
Salyer: County, Md........... 7,950 | Prince George County, Md.... «49, 480 
paso County, Ky .-.c........ B20 St. Mary, County, Mdie 6.2.2... 95, 500 
O thco Te ANE ee ee rr a55, 488 


Monroe silt loam.—A fine sandy or silty loam 10 inches in depth, 
underlain bya yellow or red silty clay, usually mottled with white 
or brown below 2 feet. Occurs as low terraces or in hills of little 
elevation. The forest growth is oak and pine. Very little has 
been cultivated and that with very poor success. Cotton can 
hardly be made to yield one-half bale per acre, and corn propor- 


tionally less. 
pe Pa hn Nee | 


OT (OO) oe oes cGGe eS Bae ees eee 1 28 61 11 
Spar DISTT cl GANE fe ae a , n ve 33 48 18 
Acres. 
WITTEN Ase Liat ere ita es 2. oe 39,232 


Alloway clay.—Red or gray clay loam 6 inches deep, containing 
some gravel, underlain by a mottled yellow and gray sticky clay 
toa depth of 3feetor more. Rolling upland or bottoms, Derived 
from Miocene or glacial material—recent sediments. Good grass 
and wheat lands. Produces fine apples. Difficult to till. Gen- 
erally in need of underdrainage. 


OO re tS ye eee Seo 45 3 
SOTTSSTORML (Qe 255 ss oe ie pea ee ae ee re 6 14 43 36 
Acres. Acres. 
CS St ee 16, 448 | VM TLACUSC IN MY baer e nee eee 24, 832 
0 Sl, a4 Se ROS DSO SBE COCO TOM. Niemen 2 cnc ce nee 11, 904 


Mobile clay.—This type consists of a yellow loam, with an aver- 
age depth of 8 inches, resting on a stiff, plastic yellow clay or 
sandy clay subsoil extending to a depth of 3 or more feet. The 
surface is characterized by the presence of many iron concretions. 
Usually found overlying the materials forming the Orangeburg 
sandy loam. The surface is flat and marked by many swampy, 
pondlike depressions covered by a scrubby growth of gum. The 
drainage is generally poor. The type is best adapted to grain and 
grass. 





aPart of this was mapped as Leonardtown gravelly loam. It should have 
been mapped as Leonardtown silt loam with gravel symbol and the gravelly 
_ phase described as such in the report. 
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Acres 4 

Mobile, Ala.......ss-2cs=s-es-eeame 896 


Suffield clay.—Clay loam, 12 inches deep, underlain by close- 
textured laminated clay. Lacustrine deposit. Very poorly 
drained. Level areas in Connecticut Valley. On account of 
poorly drained condition and close structure, it is not adapted t 
present to any agricultural purposes, although used to some extent 


for pasturage. 5 
+ 


1 2 3 4 
BOll (1) occecestdecessnces=teeasemace see 6 40 30 2 
SUDSOI (8)... cer Seimei oe an tee ee 1 11 58~ .82 
Acres 
Connecticut Valley, Connecti- 
cut-Massachusetts........-..- 10, 240 


Susquehanna clay.—Clay loam, 6 inches deep, containing gravel, 
overlying stiff, tenacious red or white pipeclay. Hills and rolling 
land on the western border of Coastal Plain region, Maryland and 
adjoining States. The type is very refractory, hard to cultivate, 


and has at present little or no agricultural value. She: 
1 2 3 4 
BOIL (7)... dewaeccce ganake cma eee en 8 18° Bie ae 
SUDsoil (5) cia. os Sine, Sone ale we eee ee 3 14 29 ~=~+451 
Acres. ; 
Cecil County, MG. 2.2 eee 11, 000 
Hartford County, Mds. 222222 cece 4, 890 
Prince George County, Md ..... 22, 360 


Elkton clay.—Brown loam, 9 inches deep. Subsoil is heavy 
mottled yellow and gray clay loam, containing some silt. It is of 
a dry nature, rather than plastic. Flat areas occurring in lowest 
Columbia terrace in Cecil and Kent counties, Md., and in sim ilar 
positions in other areas in Atlantic Coastal Plain. Recognized a 
good land for general farming purposes when well drained, 
quently needs artificial drainage. 


1 2 : 
Boil (18) 250... s2.2-cn. ee, 5 17 oeneeeee 
BuUDSOI (15)... S220. sree oe ee 3 “G> Daa aeee 


















are 
<a ‘Soils Associated with the Norfolk Series. 65 
: Acres. Acres. 
HOOUMY, DLO... cc. cece ane TOUUM eM ASOlE OOM by. KK veoe coc eens oes 896 
} ver, NS) 4 a 6,016 | Prince George County, Md..... 1, 450 
‘Harford County, Md ........... ERPS TUR Seber YIN Fo os 2 eee cock 11, 240 
ment County, Md .............. 27,840 | Worcester County, Md......... 50, 432 


Selma clay.—The soil consists of from 3 to 6 inches of heavy very 

fine sandy loam, underlain by a stiff, mottled yellow clay. The 
‘surface is generally level and the soil is poorly drained. The soil 
almost invariably clods unless plowed in just the proper condition 
of moisture. Artificial drainage is necessary before crops can be 
grown. When properly drained and carefully cultivated the soil 
is quite productive, producing from 1 to 2 tons of hay, 20 to 60 
bushels of corn, and a bale of cotton per acre. 

- Pe Ae ee 


a a a I AY gn) 
SOTO aL (ON Us ata ae ll iY gi a en 5 37 14 34 
Acres. | 
STHVEM IN Ores oes eo. seme 9, 600 
Morwa Valles Ge ccseaws soe tee 640 


¥ Neuse clay.— Dark, tenacious, mottled gray clay, 3 feet or more 
in depth. Stream deposit often subject to overflow, occurring 


Poorly adapted to agricultural purposes on account of close, sticky 
nature and poor drainage, but when well drained it is good cotton 
land. 
—. 1 2 3 4 


ae le gi EE naa ae Sea 8 25 38 24 
SOS (C2) oii 2 ok ee 8 24 35 34 
Acres 
AGTeviemN Gu sotegt ls see oto o SSS 5 1, 792 
CCT Me MIGS Wares asian «fo ole orate 13, 120 
Raleigh to Newbern, N.C...... 3, 040 


 Ocklocknee clay.—This soil consists of from 8 to 15 inches ot 

sandy loam of variable texture, resting on a stiff, tenacious clay of 

dark-yellow, mottled red, or black color. The subsoil contains a 

noticeable quantity of finely divided quartz rock. Areas lie along 

_ the river and are subject to overflow. Very little under cultivation. 
| ie wants 38) 4 
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SST, (Ge Aas eee ra ee 12 39 9 40 
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Lufkin clay.—The soil is a fine sand or silt loam, conse to 8 
‘inches deep, containing occasionally a few iron concretions. he 
subsoil is a stiff, impervious red or drab clay, becoming ver 
plastic or mottled at a depth of 30 inches. Ata depth of 3 to 5 
feet the clay is distinctly stratified. The surface is generally level — 
and the drainage is poor.. The natural growth is scrub pine and 
small oaks. Not adapted to ordinary farm crops, and small yields 
of corn and cotton are obtained. ; 


1 2 3 4 

Boll (10) sas Vi-c oo. ces ee bueen es -v eens 5 =638 ST eiZ0 

Subsoil (11)... «....2.<- cwchcba eases es Cae .8 24) » SOS Me 
Acres. Acres, _ 

Sood RS Ro ee oe ees 6,976 | Paris, Tex. .5. 2. use eee 
Nacogdoches, Tex........--..-- 5,120 | Woodville, Tex: lage amen eee 4, 416 
OV CKE ch. PCR ae pen es 64 ‘ 


PORTSMOUTH SERIES. & 


ee hy 


This series consists of black to brown sands and loams, generally — 
rich in organic matter, occupying level, usually slightly depressed 
areas in the uplands along the outer edge of the Coastal Plain. 
The soils are undoubtedly the result of former sedimentary de- 
posits modified by swamp conditions in which the drainage has — 
become partially reestablished. To the former swampy condition 
is due the accumulation of organic matter, particularly in the sur- 
face soil, and, as a usual accompaniment of such conditions, the 
notable lack of organic matter in the subsoil. The same cause 
has produced the mottled colors in the subsoil which are com- 
monly associated with poor drainage and lack of sufficient aera-— 
tion, especially where such conditions continue for long periods. 
The Portsmouth series forms an intermediate mass of soils 
between the Norfolk series of light-colored sands and loams on 
the one hand and the present swamp areas on the other. The 
soils of this series, when drained, are admirably adapted to 
corn and some of the truck crops, particularly to strawberries, 
cabbage, and onions. They are not well adapted to wheat. "a 

Portsmouth sand.—Black, brown, or gray loamy sand, about 12° 
inches deep, usually containing a large amount of organic matter. 
The subsoil is a gray or mottled drab, white, and yellow sticky 
sand of fine texture, underlain usually at from 24 to 48 inches by 


mi. 
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a compact and impervious stratum of sand having the properties 
of a hardpan. Occasionally this sand is so saturated with water 
as to resemble quicksand. Occurs in nearly level upland areas 
with poor drainage. Former lake or swamp deposits. Corn is 
the principal crop. Adapted to berries, particularly to strawber- 
ries; also to cabbage, onions, and other heavy or late truck crops. 


1 2 3 4 


eso c.de nc ws cicnlan ces acdeceueee 35 51 7 6 
Ses ee 40 48 5 6 
Acres. Acres, 
Ee Os catNOLLOL kK. s V Seema sen alee ae eee 2,048 
oS, er 640 | Worcester County, Md ...... wee AL Oo 
(0 UME T NEE 8, 640 


Portsmouth sandy loam.—<A black, brown, or gray sandy loam 
about 12inches deep, frequently containing a very large amount 
of organic matter, underlain by a gray or mottled sandy clay, 
which in turn is underlain usually by a compact sand having the 
properties of a hardpan. Occupies level or slightly depressed 
areas in the uplands. Drainage usually poor. When drained is 
adapted to corn, potatoes, and truck crops. Particularly well 
adapted to strawberries. 


[eee 42 3 4 
ln EOS ae Sean ee re 30 36 21 12 
ER sete oN eww a on nae an sin es 5540.5 21 30 24 20 
Acres. Acres. 
a AGUS BN OULIOL OV thas aeic eye vens cmaeet 30, 016 
MeriiaiotoOn, ©. O....--.2--...: #118, 208 | Raleigh to Newbern, N. C.... @37, 860 
BIO OCT Co os. w. dase sceee 50,304 | Worcester County, Md........ 9, 856 


Portsmouth loam.—Dark gray to black sandy loam, 4 to 8 inches 
deep, underlain by a plastic sandy clay grading into a mottled 
gray and yellow clay or compact fine sand having the properties 
of an impervious clay. Flat, usually depressed, upland areas, 
with naturally very poor drainage. When drained and properly 
cultivated is well suited to corn, cotton, sugar cane, and forage 


plants. 
; 7 AB Rays W724 
NI et oc toa wees <0 62 ee - Sees elt «014 


CTT) aaa le ee ee 2 OL 47 21 
Acres. 
EOIN i) ae VLISS eh oats arate ces paeccam « 3, 828 








aMapped as Goldsboro compact sandy loam, which name will not be used 
hereafter. 
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Portsmouth clay.—The soil is a black mucky loam containing a 
large amount of organic matter. This grades into a gray or dark 
gray mixture of fine sand and silt which extends for a depth of 6— 
to 15 inches. This is underlain by a stiff, sticky yellow or mot- 
tled clay, quite impervious to water. Occupies flat, generally 
slightly depressed: areas in the uplands, which have very poor | 
natural drainage. When properly drained is a very fine soil for 
corn or cotton. The former produces as much as 40 to 80 bushels, 
the latter a bale or more per acre. It also yields well of hay or 
other forage crops. Some of the late truck crops, particularly 
cabbage and late varieties of Irish potatoes, are successfully grown, 
as well as small fruits. 


















1 2 3 4 
SOU CLA ao edec cscs: Medes eee ee 15 oH 50 8 
SQDSOIN (1) ccc os a. + + atbee ee ee ee 13 22 45 20 
Acres, 


Graven, NaG. cect .ascuces ee eee 45, 504 


ORANGEBURG SERIES. 


The Orangeburg series is derived mainly, but not entirely, — 
from the red sand and clays of the Lafayette mantle of the coastal — 
plains. The overlying sands are frequently brown or gray, 
although typically reddish in part, and are invariably underlain 
at some depth within 3 feet from the surface by a sandy clay 
nearly always red, but occasionally yellow, resembling the mate- 
rial underlying the Norfolk series. The characteristic difference — 
between this and the Norfolk series is the prevailing red color of 
the subsoil. The crop values for corresponding soils in the two 
series are about the same, but the red clay soils appear to possess 
a higher fertility and are generally stronger than the correspond- 
ing soils of the Norfolk series. The Orangeburg clay and the 
Norfolk silt loam are comparable as to crop yields, although the 
former under judicious management and under the same climatic 
conditions would probably exceed the latter in the production of 
the staple farm crops. The Orangeburg clay is a prototype of the 
Cecil clay of the Piedmont plateau. None of the typical Orange- 
burg clay has as yet been encountered in the areas surveyed, but 
it has been studied in other areas. 
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The following is the basis of separation used in the classification 
of the Orangeburg series: 

Orangeburg sand must have at least 15 inches, and not more than 
36 inches, of coarse to medium grade sand overlying red sandy 
clay. When such sand is more than 36 inches, whether or not 
underlain by ared sandy clay ata lower depth, this material would 
be called Norfolk sand. 

Orangeburg fine sand must haye at least 15 inches, and not more 
than 36 inches, of fine sand overlying red sandy clay. 

Orangeburg sandy loam must have more than 4 inches, and less 
than 15 inches, of coarse to medium sand or sandy loam overlying 
red sandy clay. 

Orangeburg fine sandy loam must have more than 4 inches, and 


_less than 15 inches, of fine sand overlying red sandy clay. 


Orangeburg loam must have an average depth of 10 inches of red 
loam overlying red sandy clay. 

Orangeburg silt loam must have an average depth of about 10 
inches of red loam with high silt content, underlain by material 
of the same or heavier character. 

Orangeburg clay must have the distinctive red sandy clay of this 
group within 4 inches of the surface. 

These soils usually contain small iron concretions or small 
pebbles. 

Orangeburg sand.—A gray or reddish sand, of medium texture, 
from 6 to 8inches deep, usually containing some iron concretions, 
with a reddish-yellow sandy subsoil, which in turn is underlain 
at a depth of from 15 to 36 inches by a red sandy clay. Occupies 
usually gently rolling areas. Has good natural drainage. Gives 
fair yields of corn or cotton. Adapted to early truck, peaches, 


and thin wrapper tobacco. 
1 2 3 
eee aee ceenstacees-s8e2, 6D 6 
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RELEVaACOUNLY, Alea sae eee a196, 288 





aMapped as Orangeburg sandy loam. The red sandy clay subsoil is too far 
below the surface in these areas to warrant classing the soil as the Orangeburg 
sandy loam. 
















resting on a red sandy clay, usually containing small gravel and 
iron concretions. Rolling to level upland areas, especially upland 
ridgesand slopes. Adapted to general farming, giving good yields 
of cotton, corn, and rather small yields of wheat and oats. In 
South Carolina, adapted to the bright yellow tobacco; in Florida 
and Texas, to the cigar wrapper and filler leaf. This is the prin- 
cipal peach soil of the Fort Valley area, Georgia. . 

1 2 3 + 


Soll (25) 0.4 vases kwsdy eadhee sha ea 22 51 16 ali 
Subsoile(l5) nc. 25 3-see. oe eee 15 37 15 33 4 
Acres. Acres. 
ATP COM Se Cee see nde ae ns ee a6,592 | Paris, T@xX5 5... cece mate 12, 224 
OVE VGUey NG cao. san oe oe <= oe 24,896 | Perry County, Ala seeeeeeee b82, 752 


eT ROSCOE Gye one ee rs wie 37,248 | Woodville, Tex:.- 222 aeeeeeee 
INGEN LIN PL ISS hoes ane a oe 7,296 : 


Orangeburg fine sandy loam.—A fine gray or brown sand from 4. 
to 15 inches deep, overlying a red sandy clay. Occupies level and 
rolling to hilly areas in uplands and has good drainage. Well 
adapted to cotton, gives fair yields of corn, and particularly well 
adapted to truck crops and peaches. 


tae oe eee 
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Boll: (18) ccs» cae nk a0 ans?eep eigenen 6 6 Sohne 

Subsoil (18)... fae uc om.ce ae alee neee een 4 43 20 34 

Acres. : 

Maeksonville, TeX.....-....2a- 18, 752 | Nacogdoches, Tex 220. .eaaeaes 

0S ad WC a nc 6,400 | Ouachita Parish, La..........- 

Miller County, Ark... 2sc2..0. 224, 640. | Paris, Tex 2.7. as cose eee 
RI OIING AULA ote ke eee 26, 880 


Orangeburg loam. ¢ 
Orangeburg silt loam.—A brown, red, or chocolate loam contain- 
ing a high percentage of silt, from 6 to 20 inches deep, underlain 
by the same material somewhat heavier to a depth of 36 inches, — 








«Mapped as Orangeburg loam, but the surface soil is too coarse, loose, and 
incoherent for the true Orangeburg loam. 
b Mapped as Orangeburg clay. The surface soil is too deep for true Orang e- 
burg clay. F 

eThe typical Orangeburg loam has not yet been found. The soil mapped 
under this name in Darlington County, S. C., in 1902, has been correlated with 
the Orangeburg sandy loam. 


Bet. < | Houston Ia T1 














a Bierel or Paiehtly rolling areas frequently Betect to agectlon. Well 


~ adapted to cotton and corn. 
1 2 3 4 


NE he he I eos. O. “Ee 66 24 
“A RIOMIN(S oct to Ses aeI a Seer aes Bie ere eae 0 13 64 23 
Acres. 
Pat Sr ROX Stee ce ote so aea da mae cs cose 8, 512 


Orangeburg clay.—A red loam or clay loam, with an average 
depth of 8 inches, resting on a stiff, tenacious reddish-brown or 
red clay. Generally the surface is rolling or hilly and the surface 
drainage is excellent. Native growth is hardwood. Cotton and 
corn are the principal crops, the former yielding from one-third 
to 1 bale and the latter from 15 to 45 bushels per acre. The 
_ better areas of this type are believed to be adapted to the pro- 
duction of a fine grade of domestic Cuban filler tobacco. 


1 2 3 4 


IE ee il Et ace n fab cl ww as aed oocnsy 10 42 21 24 
STE SCT GDR SS ay ee oe eee ra 8 30 19 48 
Acres. Acres. 
Seerore valley, Ga ......---...--.- Sle l6SsmNBCOPMOCMES LOX er ore. se aes 16, 704 
merereOMVville, Tex 22.2.2... A OSG Re RATISS | OXsem tot cnc oe Momanieecaee’s 59, 136 


HOUSTON SERIES. 


_____The Houston series occurs in the black Palceregte prairies of the 
— Gulf Coastal Plains. 

Houston silt loam.—A grayish-brown fine loam, containing a high 
percentage of silt, 4 to 15 inches deep, underlain by a stiff, rather 
- impervious silt loam or silt clay, varying in color from yellowish- 
gray to brown. At 5 or 6 feet it usually grades into a soft, rotten 
material. Occupies level areas, but has good drainage. Used 
mainly for pasture, but general farm crops do fairly well. 


1 2 3 4 


SO! (be beeaee ieee eee 3 26 54 17 
SeMENCILUM ey ete ete rete Seale Se ee ie ee lee edness ae Se 2 16 43 39 
Acres. 
PtSi xe ets meena te a Nees 22, 080 


_ Houston clay.—A brown or yellow clay loam from + to 8 inches 
deep, grading into a yellow clay subsoil of a stiff plastic character 
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AS 
and underlain by blue or gray clay. Occupies level or ai ‘oll- 
ing country, usually prairie, and owes its origin to Cretaceous sedi- 
ments. Cracks in summer, but is very plastic when wet. Cotton 
principal product. Adapted to stock raising. Corn and oats do 
well. 

















1 2 3 4 


SOLI"(G) conn cw scaee es oun a ees eae Op ih 16 BZ 24 
BUDsOI.(B) c. 0 esdakuuscc'es ae SUR ERE eee ee 2 11 45 42 
Acres. 
‘Paris, TOR 7. es 0 = fee ce ee at 40, 064 
Perry: CountyyeAla .s2necece ee 136, 128 


Houston black clay.—Drab to black clay, 4 to 6 inches aes fria: 
ble when well cultivated, but becoming waxy and sticky when 
wet, and if not continually cultivated caking into a very hard and — 
compact mass that cracks into irregular blocks on drying. Sub- 
soil a waxy, very stiff, and tenacious clay of same color as soil. 
Both soil and subsoil contain varying quantities of lime concre- 
tions, ranging generally from 1 to 10 millimeters in diameter, but 
frequently larger. Pockets of quartz are also found, and pockets 
of the drab soil in the black, and vice versa. Very fertile soil. 
Used commonly for corn, cotton, and rice aCCOR TE to locality, 
elevation, and drainage. Adapted also to grass. 

1 2 3 4 


DOU (9).b. 5 36. t ee etecoecee 2a ee 2 21 46 28 
DBUDSOLL'(9) ocho e bce et echee ee eee 2 13 48 32 
Acres. 
Brazoria) Tex c<2c< hae eee 272, 276 
Paris; TGs. £3...55.4. eee 35, OVS 
Willis, Tex. 253. 2-5) a 20, 480 


VERNON SERIES. 


Vernon sand.—A loose, incoherent sand of medium texture, 
about 18 inches deep, underlain by a looser and coarser material. 
In color it ranges from a yellow in its least typical phase to a red- 
dish-brown where, on the upland, it contains some organic matter. — 
The riyer-flat_ phase contains a little silty material. The upland 
phase is at times slightly sticky, probably from the presence of | 
lime carbonate. The upland areas are always well drained. 








a Mapped as San Jacinto clay, which name will not be used hereafter, 
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corn, sorghum, and cotton principal crops. Apples, peaches, 
and melons do well. The lowland phase used for pasturage. — 


1 2 3 4 


ase. ithe ee na cou cue sex eactawesiexc 20 68 Bid 
MRC Sao oi ci cao oh sews We ces vee ELSE om 16 66 idl 6 
Acres. 
MEDION. (DOXgesss see cee. sae Pac 56, 448 


Vernon fine sand.—A loose, fine to medium, gray to reddish-gray 
sand or sandy. loam, resting on a loose atid of medium texture 
extending to a depth of several feet. River valley soil, and allu- 
vial in origin. While well drained, the soil is more retentive of 
moisture than would be thought from the loose texture. Princi- 
pal crops are corn and cotton, the latter yielding about three- 
_ fourths of a bale per acre. Corn averages well, the usual yield 
being about 50 bushels per acre. Higher lying areas are well 
adapted to fruit, especially peaches. Vegetables also do well, but 
are grown only for home consumption. 


1 g 3 4 
NN ies. ie ee eco heed ~ ones -- see 7 62 26 6 
SePE MEN cS) ema. = cre eters at ie win c.claresare s\e ee sie ete 6 60 26 7 
Acres 
[ERTS Wes <2 AAR eee tes Se ee ae 13, 312 


§ Vernon sandy loam.—A dark-red to reddish-brown sandy loam, 

from 12 to 18 inches deep, mellow, friable, and easily worked. 
The subsoil to a depth of 36 inches is heavier in texture, and varies 
from ared toa brown color. Soil is alluvial in origin, and gener- 


1 2 3 4 
BNE A) ee en nen de she nnn ee eso eee 16 56 17 Th 
1a see eg er Ta ARS Ree 15 
Acres. 
IMeTNON LOM s.esees siccats wot ches 30, 592 


Vernon fine sandy loam.—A fine brownish-red sand, about 22 
inches deep, carrying considerable silt. The subsoil is the same 
as the soil, except that it is a little lighter in color in the lower 
epths. From 4 to 6 feet the material is generally a yellowish-red 
fine sand. Occupies bluffs along rivers. Surface is slightly roll- 
ing and the drainage excellent. Derived from wind-blown river 
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sand when streams were at higher levels. Used oan lly for 
but adapted to wheat, corn, oats, cotton, and other 


pasturage, a 
farm crops. | ae 
Soll (2)... 0 oes pwede dense sees rcenp eden 1 38> 54059 ; 
Subsoil (2)...-----. 222 ence ncene ccc cencccncns 1 37 53 9 
Acres. 
Vernon, TeX. < ircma sas cece ener 5, 248 


‘ 


Vernon loam.—Surface soil is a fine-grained, reddish-brown a 
dark-brown loam, 12 inches deep, mellow and friable and easily 
worked. The subsoil is a light reddish-brown loam, heavier in 
texture than the soil. At from 3 to 6 feet it is underlain by red— 
clay. Occupies level and slightly rolling areas of the prairie up-_ 
land, is fairly well drained, and is derived from the weathering 
of material forming the Permian red beds. Corn, wheat, oats, 
Kafir corn, and sorghum are the principal crops. 


| 


1 2 3 4 
Soil (8) ..-20st 4c. ..1.cepeennee see e eee eee 2 +26, = 6Gy sae 
Subsoil. (8) <n... ac acedeteweesuneeunaeeemeen 8 23.) 7oGeeeae 
Acres. 
Vernon, Tex s..i.<scepeeeeeeneae 59, 392 


Vernon silt loam.—A silt loam about 10 inches deep, underlain 
by a loose, yellow sand. Occurs upon river flats, usually near 
bluff line. Poorly drained. Formed by deposits fromriver. At 
present used only for pasturage and of little agricultural value. 


1 2 $.2 #4 


j 


Soll (2) ccccdel cece Seee sees s cee eee 1 32 56 gle 
Subsoil (2)°. 0286. deeccese ere eee ee ee ee 3 88 4 ae 
Acres. 
Vernon, Tex... ..-sess see eee 2, 880 


Vernon clay.—A red clay to heavy clay loam about 9 inches 
deep, in some localities containing a small percentage of rounded 
quartz gravel. The subsoil isa heavy, sticky, red clay. It often 
contains waterworn gravel from 3 to4inchesin diameter. Derived 
from the Permian red beds, and is the underlying basal clay of 
the Vernon loam. Principally used for pasture. —- 

1. 2) S3eoee 


BOL] (2) -o~ -onsckeccaucs cect ogous eae neenanne 2 A2b eee 15 
Subsoil'(2)2.....00sssesces ce os cee ee eee 2 19 61 18 
Acres 
Vernon, Tex *..3.- ae 22, 592 
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MISCELLANEOUS SOILS OF THE GULF COASTAL PLAINS, 


Calcasieu fine sand.—A fine sand or fine sandy loam, 18 inches in 
depth, underlain by 10 inches of loam bearing some silt and sand, 
grading into mottled clays. Subsoils often carry iron concretions. 
Fine sand phase is a loose, incoherent gray or dark sand derived 
in the deposition of the coastal terrace. Fine sandy loam phase 
is a yellow sand or sandy loam occupying districts near rivers. 
Type found in low ridges and pineregions. Adapted to truck and 


orchard crops. 
1 2 3 4 


SOD) Se Sli RS og peg a 1 56 34 8 
SNE a es Marl a a atin Zee kv SES ee a 37 34 25 
Acres 
Wace Charles ao. soces a5 «sume 13, 970 


Calcasieu fine sandy loam.—This typeconsists of a compact, gray, 
fine sandy loam from 6 to 18 inches in depth, resting on a clay 
loam subsoil that grades into a black or yellow clay containing 
lime nodules and iron concretions. Occurs along streams in very 
gently rolling areas. A good truck soil and also adapted to pears 


and berries. 
1 2 3 4 


Ree te SEP Si Seo cae 8 pe wc ess oes 1 53 36 10 
RMON) Eee one Sone sia nS cc sacle ce if 39 37 22 
Acres. 
ET ZORIA eG Sige eens ee 23, 040 
Wake, Charless a tt... .c<c<-s-0% 5, 500 


Lake Charles fine sandy loam.—A dark-brown or black sandy 
loam, merging sometimes to light gray, 14 inches in depth; subsoil 
a loam which grades at 10 inches into a clay loam carrying some 
silt. Under the clay loam occurs a mottled clay subsoil, often car- 


ying iron or lime concretions. Found on the higher elevations 


and marked by sand hummocks. Owesits texture to local erosion 
and admixture of sand from hummock areas. Originally a coastal 
deposit. Adapted to farm crops requiring light soils and medium 


drainage. 
eens. we 85 td 


Ee eet ee rl oh cians snsonhsnesaes 2 32 53 11 
MR e ro ee fee aes an 95 oe aes Bam eG; oss. 28 
Acres. 
PACatiae Parish ld. ceces.c 6 oe tee 28, 032 
STZ ONE ee xolee ete en seme aac 38, 784 


Tabe Charles Lats ee 53, 300 
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Lake Charles loam.—Dark-brown, black, or bluish bined loz : 
carrying high percentage of organic material. At 14 inches sub- 
soil of clay loam appears, underlain by mottled clay. Origin, loca’ 
swamp areas, into which fine loam has drifted. A heavy soil, dif- 
ficult to till. Properly cultivated makes an excellent rice land. — 


1  3-23a5 


BOLL (6) Sconsawsva van ccas se aten ey Oa eee ae 2 12 v2 22 
SU DSO) (5) os cis Wis eee eo See wees Sena eee 3 a. ne 
Acres. 
Acadia-Parish, ua.. > enc sane eee 4, 608 
Lake Charles, ia. ./ilsi.eeseetes 1,770 


Calcasieu loam.—Dark-brown, brownish-gray, or gray silty loam 
6 to 16 inches in depth, grading into clay loam 8 inches deep, 
beneath which are mottled clays. Origin of soil, coastal deposit. 
Found. in poorly drained areas of depression containing scattered 
sand mounds. Is an excellent rice soil. 


SOLL (3). sc. Beas mete +» ce oye eee a ee 1 22 60 14 
DUDSOL (4) 228. kas osteo a epmete ame ee See ere 1 22 55 20 
Acres. 
Lake Charles 4a sc. sce ce weeeee 51, 280 


Lacasine clay loam.—A heavy brown or black clay loam 20 inches 
deep, grading into mottled clay, blue generally predominating. 
Subsoil contains some silt, iron nodules, and sometimes lime con- 
cretions. Found in depressions in large swamp areas free from 
hummocks. <A heavy soil, difficuit to till and poorly drained, 
but with lasting properties. This type has no agricultural impor- 


tance. 
1 2 3 4 


SOil (3) ci cecehans seen eee eee 2 24 53 18 
SUWDSOLL. (3) As 2 2s eteee aise eee oe 0 16 56 24 
Acres 
Lake Charles: 1i8.2.2.0s9.se eae 3, 470 


Acadia silt loam.—A white or light ash-gray silt and fine sand, 
from 16 to 30 inches deep, underlain by a silty clay of a mottled 
brown and yellow color. Occurs in rolling areas. Very little 
cultivated. 

ive 3 4 


SO (2) wee chet an lsc. eee 3 8 69 21 
BUDBOH (2).2 oo. Seb dees te eee 2 4 63 31 
Acres. 


On Ass 89, 280 
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Almyra silt loam.—Mottled, grayish-brown silty loam about 12 
inches deep, resting on material of the same general character, 
though lighter in color, and grading by degrees through a whitish 
silt into a reddish-brown clay. Subsoil contains iron concretions 
and is stained with iron. Occupies level and depressed areas of 
prairie upland. Poorly drained and difficult to till. Native vege- 
tation, a scattered growth of scrub oak near forested areas; else- 
where, coarse prairie grasses. With proper tillage good yields of 
oats, corn, cowpeas, sorghum, and Kafir corn are obtained. At 
present used principally for pasture and wild hay. 


ib ey 3 4 
SOU) UD) 25568866 SeS 55ers eee 2 5 tik 16 
SSO CO Skea sane oe 2 4 75 19 
Acres. 
SGUCHO RU EAT Ker ace eters ee.) Cae 63, 104 


Landry silt loam.—Dark-brown loam 10 inches deep, underlain 
by a heavy brown clay loam, grading into greenish-yellow or drab 
clays. Occupies slightly rolling areas. Has a compact and some- 
times chalky structure, but breaks up readily into a white fluffy 
powder. The subsoil differs from that of the Crowley silt loam 
in being more friable, less plastic, and having a more noticeable 
silty texture. The subsoil contains numerous lime and iron con- 
cretions. Fertile soil, but surface is so rolling that irrigation is 
impracticable, and rice culture—the principal industry of the 
area—is therefore impossible. Fairly well adapted to cotton. 


1 2 3 4 
SUL (Si) ls oo ABA Gea Oe Cee SO ea ae 3 8 70 18 
oo WEB) 4.5 Base AEs et eee eee 2 5 pl 22 
Acres. 
ACACIA acl sieela) sep ae nse es ce 37, 696 


Crowley silt loam.—Brown or ash-gray loam, composed of fine 
sand and silt, sufficiently compact to render it rather impervious 


to water, so that water collecting on the surface usually remains 


until evaporated. The soil ranges in depth from 10 to 25 inches 


_ with an average depth of about 16 inches. The subsoil is a mot- 
_tled brown and yellow clay containing lime and iron concretions. 


Below 3 feet it grades into a silty, friable clay. Occurs in level 
prairies. One of the finest rice soils of south Louisiana, When 
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well drained is also well adapted to cotton, which, however, has 
been very little grown. 


1 2 3 4. 
Bh) ds ove ee ahn dane secon ee ade sane 2 10.3 468 aes 
SUDSOM (8)... we anes co even oon vs awa oe 2 7 “OOre tae 
Acres. 
Acadia, Parish, Lua ..seassaasmen 244, 160 



















Morse clay.—Soil is a heavy silt or clay loam, 6 to 8 inches | 
deep, underlain by a heavy mottled clay, both soil and subsoil 
being quite calcareous. Occurs along stream courses, and has 
generally good drainage. Very unimportant soil, difficult to till, 
and little under cultivation. Adapted to rice where irrigation is 
possible, and in the well-drained areas is fairly adapted to corn — 


and cotton. 
1 2 3 4 


DOLL: (1) cen edema a wc ncn eee ene tee ees ae 3 5 52 41 
Subsoil (1) <..22....5 bab pees ee 1 4 41 54 
Acres 
Acadia Parish, (Law. fesse eee 1, 664 


SOILS OF THE FLOOD PLAINS OF THE MISSISSIPPI RIVER AND ITS" 
LARGER TRIBUTARIES, 


A separate place has been given to the extensive characteristic 
soils encountered in the Mississippi flood plains. While the soils’ 
are typical of the Mississippi Valley they have also been found — 
along some of the tributary rivers. _ There is no sharp distinction, 
however, between these or other bottom soils found along the 
rivers of the Middle West. The principal types are comprised in 
the Yazoo series. 


YAZOO SERIES. 


Yazoo sandy loam.—Fine to very fine yellow sand, 0 to 6 inches; 
brown loamy sand, 6 to 12 inches; fine yellow sand, 12 to 40 
inches; or, near the margins of areas, underlain by waxy clay 
below 12 inches. Occupies low, flat ridges, forming front lands 
near stream courses in river deltas. Chief product is cotton, but 
_ soil is suited to truck and market-garden crops. Corn and truck 
in northern areas. 


1 9 3 4 
OLN 22 \i.. 3 ee eee ac cis ahah Oe ee 3 42 50 8 
Subsoil (22) ..c.23..31.% 3322.2 eee 2 28 56 Sr it 
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sey? 


= Acres. Acres. 
Surerininy LEX ..........-....-.- Diese staclar Countyy Ls. 7. ..6.ke 12, 800 
Meeolay County, i)l................ 1,344") Smedes, Miss........../.....- ph SOLD 
mrimtom Oounty, Lil..........---. DP olioal Lazewell County, [lls cs. ..5. < 128 
mew Orleans, La......:.......-. A TOUSEN CL ZOOme MIR teat: aes oe 26, 670 
Posey county, Ind ............. pa eae 


Yazoo loam.—Yellow or brown loam or silt loam, 0 to 6 inches; 
drab clay or fine compact sandy loam, 6 to 40 inches. Low ridges 
in river deltas. Represents higher lying areas of fine sediment 
deposited by inundations. Strong cotton soil, producing 1 bale 
per acre. In northern areas adapted to corn and wheat. 


i, 1 2 3 4 
nie Fea) = | 6210 18 
Ee ap Coe epee 50-8022 
4 ; Acres. Acres. 
emeeounty, Iil..5....-......-- iZaeo be lAalr: COUMMGyae ll lee aoeass ots 4,160 
lmeNew Orleans, La............... Pe atoulcmedes, Mista: -: 208 Oa ose: 20, 288 
Beprtois, KANS........-.-..----- DSTO OEY AZOOS NUSSmreerets an aa oen fe eas os 16, 080 


mosey County, Ind ............- 8, 320 


Yazoo clay.—Heavy drab clay loam 5 inches deep, which sun 

_ eracks to a state closely resembling ‘‘ buckshot land;’’ subsoil drab 

clay 5 to 40 inches, usually underlain by sand below 5 or 6 feet. 

_~ Low areas to rear of front lands and higher ridges in open forest 

lands in river deltas. Usually would be improved by drainage. 

_ Northern areas corn; southern areas finest cotton soil, yielding 
from 1} to 1 bales per acre. 


Se ae ee Po 10, a Bn Wess 

© GLI (ROS SG oe ea oles Re De 10 58 35 
i. Acres. Acres. 
Semmes he... .. 2. -2------ Saloe oe Clair. County lh ot. ccs <5. ce 26, 994. 
meunton County, Ill.........-.-... wo tGn poi CGLES sIVIISS = cect aem aie eis are 37, 760 
monunson County, Ill .......:.... 1, 664) Tazewell County, Iil)........--- 13, 696 
Surieans, LA .....-......... Teeposn UNION: COUNTY, Koyscece ooscles oc 24, 448 
OSC GS. pada ZOO MISS Se sae ee eee a aes eee 45, 080 

lowey County, Ind -............ 30, 720 


MISCELLANEOUS SOILS OF THE FLOOD PLAINS OF THE MISSISSIPPI 
RIVER AND ITS LARGER TRIBUTARIES, 


Miller fine sand.—A fine to very fine salmon-colored sand, 6 -to 
12 inches in depth, and frequently quite loamy from the presence 
of organic matter. The subsoil consists of 6 inches of loamy sand 
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or fine sand, resting on a fine sand to very fine sand, uniform in 
texture to a depth of 36 inches or more. At 6 or 8 feet below the 
surface a red clay occurs. Occupies river bottoms, but lies above 
any but the very highest floods. Soil is the result of river sedi- 
mentation. Subject to inundation, but is well drained when 
water in the river is at normal level. Corn yields from 20 to 50° 
bushels, and cotton one-half to 1 bale per acre. Bermuda grass 
affords good pasturage and abundant crops of hay. 


1 2 54 






















Soll (2) oe cewid veneers seperti at aa eee al 81 16 3 
Subsoll (2)! secsccceewtew mag = sess ante emeenenes 0 84 13 2 
Acres. 
Miller County, Arkic.e.-.eeeees 34, 688 " 


Miller fine sandy loam.—A gray, brown, or yellow very fine 
sandy loam, underlain by a subsoil of drab or red clay, having a 
depth of 36 inches or more. The subsoil frequently grades into a 
compact silt or sandy loam. Occupies high ridges along streams, 
or areas at the base of upland escarpments, the greater part being 
above the reach of floods. Soil is derived from the mixture of 
river sediments and wash from the uplands. The drainage is not 
very good. The native vegetation is oak, hickory, ash, elm, and 
hackberry, with cane brakes along bayous. Cotton and corn are 
the principal crops, the former on well-drained areas yielding 
from one-half bale to 14 bales, and the latter from 20 to 40 bushels 
per acre. a 

1 2 3 4 


SOi)(8) 2.5. ciee ee ee nce ane Seas eee 2 66 21 11 
Subsoil"(8).. . os. .ck nce cee cice cence See ii 45 33 207343 
Acres. 
Miller County, Avk2 so). oe ooaes 28, 544 


Arkansas fine sandy loam.—Black or brown fine sandy loam 10 
or 12 inches deep resting on a black fine sand grading into a yellow 
fine sand at from 20 to 24 inches, the latter extending to a depth 
of several feet. Soil contains a relatively large proportion of 
organic matter. Occurs on narrow areas along rivers and streams 
and sometimes in isolated depressions in uplands. The surface is 
level to gently rolling, and in places is broken by a few low dunes 
Generally has good drainage, although some low, depressed areas 
need artificial drainage. Soil is a river-sediment type, modifie¢ 
to some extent by the addition of wind-blown material. Is_ 
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fairly good agricultural soil, yielding medium crops of wheat and 
oats, and from 20 to 40 bushels of corn. Sugar beets are grown, 
7 to 10 tons per acre being secured. Irish potatoes and alfalfa give 
good returns, and the soil seems best adapted to these products, 
and probably could be used to advantage for truck. Some wild 
hay is harvested from the wetter areas, the yield ranging from 


one-half to three-fourths ton per acre. 
1 2 3 t 


etl) GUNS ole ae aay ass operators 4 70 16 9 
Sane UnLIMGL RE emote «ic aio Siw ule viel ou voce oe ee epee 5 69 19 6 
Acres. 
BcepOlin NOD sass hee a ae see ee 22,144 


Arkansas loam.—This type consists of a very dark brown loam, 
fine grained and mellow, about 10 inches in depth. In poorly 

- drained spots it is inclined to be somewhat heavy and sticky, while 
in areas where it lies in close proximity to the dunes of the Arkan- 
sas River it is frequently modified by wind-blown sand and has 
somewhat of the nature ofasandy loam. The subsoil is composed 
of a grayish-brown mixture of clay and silt, resting on interstrati- 
fied layers of sand, medium to fine in texture, and clay. The latter 
is somewhat calcareous, or contains small concretions of lime. The 
soil is alluvial in origin, and the surface is flat. It is elevated from 
6 to 15 feet above the streams, and a part of it is subject to almost 
annual inundation. Nearly all the ordinary farm crops are grown. 
The soil is particularly well adapted to alfalfa. Potatoes.and other 
vegetables do well. Grapes and other fruits are grown with profit. 

j be So Peg) 4 


: Ie a ide sie Sz Sokwy 20s Fas d ee sce 45200, hae Sis 
irc Soe Se chin wo thivew asic ects S, a2 eee OU iy, 026 
4 Acres. 
| VRICELILH MES oe toate sein tela ce cae 45, 568 


Lintonia loam.— Brown silty loam, 0 to 9 inches; yellow silt, 9 
to 36 inches, underlain by drab clay at a depth of 3 or 4 feet. 
Slope in front of bluff. Rarely inundated, but subject to addition 
of material from bluff during winter rains. Cotton produces well. 
Adapted also to market gardening and fruit culture. In northern 
areas good yields of corn, wheat, oats, hay, and potatoes. 
tas ede 8 4 


RE ania aie ss nese oop ace dgasssese = Celt Pre LL 
IR rr nn he ooo se sisnccic es p pie'ces's « 3 14 69 14 
31896—04——6 





- pe 2 















82 Piedmont Plateau me | ee -_ 
Acres, “ Aaa er.’ 

Pi pUa, LOWAes a. .2 ep sec'so sox 22,272 | Tazewell County, Ill. 2 -2.ece 

Bia COUMLY, Cl leeee ries son ase 5, 696 | Yazoo, Miss...... eee 


SIME CS MISS ace sce ae tele = - eas 10, 368 


Kaskaskia loam.—Surface soil consists of a heavy brown loam 9 
inches deep, containing much silt. The subsoil is a mottled g Ly 
and yellow silty loam or silty clay. Occupies low alluvial bottoms; 
subject to overflow; often poorly drained. Derived from alluvial 
sediments. Corn and hay principal crops. ag 


1 2 3 
Soll -(10) .. 2s estes cnnn'ntne vase = 0 svehe mene 2 - 40: Gi eae 
Subsoil (10). .03.-.0=seswss=omh bows = eee ee 8° (di. Seeeee 
Acres. 
Clinton County, Ll... cere 24,576 | Sangamon County, Ill.--...-..- 
knoxoounty, Tle wo. see. eee 29,148 | St. Clair County, TI/22ae eee 
MelLeam County, Ll) .222 Je.s ees 20, 352 


Sharkey clay.—Soil is a stiff, waxy clay, 8 inches deep, varying 
in color from black to light chocolate brown, and containing lime 
and iron concretions. Subsoil is a stiff, impervious clay, similar 
to soil. Surface sun-cracks readily. Locally known as ‘‘ buckshot” 
land. A poorly drained soil occupying lowest portions of river 


] 


bottoms. Subject to overflow annually. When diked and wel 
drained it is a strong soil, suited to corn, sugar cane, and cotton. 


Lia 3 4 
Soil (22). 2. os ccteu cease + oe ee eee 2 9 41 48 
Subsoil (22) ...2..22..sccsi. ease nae ll. 62 7a eon 
Acres, 
BTAZOTIan VCXt. canoe e eee 133,056 | Parsons, Kansz sence ese emeeeee 0 
Miler COUNTY, ATK... =. seed 110, 656. | Smedes, Miss. 2522) 5- semeren 149, 440 
Bow Orleans: Dana... .cseeeeee 157, 952 | Union County, Ky. -2seeee eee 
PAC GA,. Lin. ao eaecee aoe eee 67, 264.| Yazoo, Miss. c2oecec. aunt 
PSA OX eee we,o ate raters cee 19, 136 


PIEDMONT PLATEAU SOILS. 


The soils of the Piedmont Plateau are derived almost exclusiy ely 
from the disintegration of igneous or metamorphic rocks, the 
materials of which have been further modified by local erosio 
and stream action. The characteristic soil of the region is the Ceci 
clay, a heavy but friable red clay, extending from New Jersey te 
Georgia and forming the soil or the subsoil over much of the are: 


- 
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of the plateau. The surface of the plateau has been very much 


cut by stream action, giving a very rolling and in places a hilly 
character to the country. A peculiar characteristic of the soils is 
that they are composed either of coarse sand or of heavy clay, 
very few soils of intermediate texture being found. The lighter 


soils are but poorly adapted to general farm crops, but on account 


of their ease of cultivation and the light draft animals and general 
conditions of labor are usually preferred to the clay soils. The 
latter, especially the Cecil clay, are adapted to corn, wheat, and 
grass, but are more difficult to cultivate, and during the hot sum- 
mers, with indifferent cultivation, crops are often peor in quality 
and low in yields. The Cecil clay when well cultivated, as it is 
in New Jersey, Pennsylvania, and Maryland, appears like a differ- 


ent soil from the raw, gullied areas in many portions of the 










Southern States. 
CECIL SERIES. 


Cecil stony loam.—Soil derived from the weathering of igneous 
and metamorphic rocks and of intrusive dikes of fine-grained trap 
(diabase). Soil is a red loam about 12 inches deep, mixed with 
from 30 to 60 per cent of stones and bowlders. Subsoil isa heavy 


red clay or clay loam, also containing rock fragments. This type 


produces good general farm crops when cleared of stones. 


e 1 2 3 4 
Cool (0) Copsey e Gee Selec Seat geese Scie ar arene re 21 32 29 15 
BEPEICRVINC eet Sen eit caso Stale o c'a wie Se cir’ eh ie 12, 28 24 34 

Acres. 
CRAIN PODELL OWS aiGr. seer see. see 1, 805 
Pancaster Goumnty. ba ...o2s..- a4, 900 
Oia Ol waste a eee olen bias coe 22, 500 


Cecil sand. ’—Coarse sand, rather loamy in character, about 6 
inches deep, underlain with material of the same kind but of lighter 
color, and this in turn underlain at from 18 to 22 inches with a 


yellow sandy clay. Residual soil derived from granite, gneiss, 


and mica schist. Usually from 10 to 30 per cent of quartz and 








a Part mapped as Hempfield stony loam and part as Manor stony loam, 
neither of which names will again be used. 
b Mapped as Durham sandy loam, which name will not be used hereafter. 
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rock fragments in both soil and subsoil. Good for cotton. Fair 
soil for corn, but giving low yields. Fairly good for truc 
especially sweet potatoes and watermelons, and has been used to- 


considerable extent for bright tobacco. 
1 20a 4 


er 16) ace hae ee | ban $4. . 41 pee 
SIGDSOIL (16). Sate Sase ole oon eatels alates eee 22 «= «28 169 fied 
Acres. Acres. 
PMD DOVILLE IS. Oma. santa ese 27,840 | Hickory, N. C2220 a3 eee 7, 360 © 
Alamance County, N. C........ 84,900 | Prince Edward, Va....... age 20,710 
Caimpobello, 8. C 22.2 2h2-5 Gene 2,086 | Raleigh to Newbern, N.C...... 20, 950 
TORT Y, hs Ann nse we cae tweed ie 8,090 | Statesville, N.C. sts. aa aueem 10, 560 — 


Cecil sandy loam.—NSoil is a sandy loam of a brownish or yellowish | 
color, 6 to 15 inches deep; subsoil is a clay of reddish or yellowish — 
color, containing coarse sand, both soil and subsoil containing — 
fragments of quartz. There is usually considerable quartz on the — 
surface. High, rolling land of Piedmont Plateau. Derived from 
granite, gneiss, and other metamorphosed rocks. Corn and cotton 
soil of the southern Piedmont. Is used for both bright and dark ~ 
shipping tobacco in Virginia. Lightest desirable soil for general 
farming purposes. 


Soil (24)... Gn tee eee 88-87 age 
Subsoil (24); ~wd-uceds «caw doe ae eee 17-- 1% See 
Acres. - Acress = 

ANU GOES 70a sian 6 RCA oe ee ee a 236, 288 | Covington, Ga... seeeeee eee 27,500 
PAL DeMaATlIOM Vay cle once meee 47,808 | Hickory, N.C... 2eeeneeeeeeee 355, 968 
Wemtord: Va. wectkeee oo ewe aatee 33,740 | Prince Edward, Va.........-.. 91, 710 
CRM DONCLIO, SiC oss: feo. 85, 888 | Raleigh to Newbern, N.C..... 15,560 
CONN es Se Sel, oe ne ee 26, 090. | Statesville, NG... esses 148, 910 
GOOD COUNLY. Gil... sate eee 23,170 


Cecil loam.—Soil is a loam, or heavy sandy loam, of brown or 
yellow color, 10 inches deep; heavy loam or clay loam subsoil of 
reddish color, both soil and subsoil containing fragments of quartz, 
with usually considerable quartz on the surface. High, rolling 
land. Derived from granite, gneiss, and other metamorphosed _ 
rocks. Recognized as good soil for general farming purposes, but 
requires careful treatment. Adapted to wheat, corn, and grass. 
Used extensively for tomatoes. | 

1 2 Deb ig: 


Beis stesc.es sh Scene ewe oe Cee eee 12 20! 4a 22 
Subsoil (12) .c 02.202) oS eee ee 12 19 42 26 
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Acres, ° Acres. 
UC G4 DOA aIMLCCSDULE IV Ais ccs.. ste cies secs c- 89, 600 
MecimeoumEy, MO -.........-.. D2, OOUMMLTENMGOM DNe J sects cs ce-ch ees ces 13, 952 
Harford County, Md .......... 110, 320 


Cecil mica loam.—Loose brown loam, 12 inches deep, underlain 
by clay loam, both soil and subsoil consisting largely of small 
fragments of muscovite mica, which makes them soft and almost 
incoherent. Rolling land of Piedmont Plateau. Derived from 
decomposition of highly crystalline rocks; typically developed in 
Cecil County, Md., and Lancaster County, Pa. Recognized as 
good land for general farming purposes. 


S100), leo) Se@0S 50S See Oe see ee aes 15 34 30 18 
eee a se Doe Chae he iG 
Acres. Acres. 
meecitt County, Md ....-......--- TOF OOOH PF IGCeSDUTRS OV dese. ects cle ere aoe 4, 608 
iMarord.county, Md .......--... 39, 930 | Prince George County, Md..... 600 
iancaster County, Pa:........:. 10, 000 


Cecil silt loam.—Light yellowish-gray to white silt loam, 8 to 10 
inches deep, frequently containing from 10 to 30 per cent of rock 
fragments. The subsoil is a light yellow to red clay, becoming 
heavier with depth. Occupies high, rolling areas. Derived from 
highly metamorphosed crystalline rocks. Drainage is generally 
good. Frequently considerably eroded. Fair to poor soil for cot- 
ton, corn, and wheat. 


BUN 6.0, 2... ee aw st coed wd ws ide UNS WaT MBS, 


SMV ir peae Ne aise oA onn sero /a sc cisl Fated am cicinsseie « 4 9 52 32 
Acres 
Alamance County, N.C ......-.. a7, 860 
COR DULE mV Meee cocinic ete fate ere 4, 928 


Cecil clay.—Clay soil of reddish color, 6 inches deep; stiff tena- 
cious clay subsoil, of red color, both soil and subsoil containing 
quartz and fragments of undecomposed rock. Occasional rock 
areas and isolated bowlders or ‘‘niggerheads.’’ High, rolling land. 
Derived from gabbro and other eruptive rocks. Occurs in the 
Piedmont Plateau. Recognized as strongest soil of this region for 
general farming purposes. Adapted to grass, wheat, and corn in 





a Mapped as Alamance silt loam, which name will not be used hereafter. 
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Maryland and Pennsylvania; export tobacco and wheat in Vir- 
ginia; and to corn, wheat, and cotton in the Carolinas. Bn: 


1 2 3 4 


Soil (38) - 22. see~s- 2-0 e sass nena s ev ever eeneem 16° 20°) "Zee 
SU DSOIU (89)..2-+ sae os oa cn ee ee ae 10_- Tf “ae 
Acres. 

PAS DEVILIG Ss, Co... o-sirsa nee cioe 332,992 | Covington, Ga: >< cecesaeeeee 
Pipe Mmarle; Va .2.ssse- ee sae 79,680 | Harford County, Md ..... ap 
Alamance County, N.C ....-... 101,370 | Hickory, N: © 2. 2)..eeeeeeeee 
BEGTOTC: IVA. ec ook oe ener eee 142,730 |. Leesburg, V ai_ 2-2 eee 
Gam PODELLO SAC: =>. ce kis «elect 187,443 | Prince Edward, Va............ \ 
NERV © oe oe a oe era eae 2,960 | Raleigh to Newbern, N. C..... 
Cell County, Md. .:.2..<-..=ns 12,500 | Statesville, N.C... ee 
CODD COUN bY \Gh:s.aeee- - ee nee 166, 130 


PENN SERIES. 


The Penn series is derived from the disintegration of dark-red 
sandstone or shale. In productiveness and latitude of crop adap- 
tation the Penn series may be considered as somewhat below the 
Hagerstown series and above the Cecil series for soils of corre 
sponding texture. sin n 

Penn stony loam.—Very stony land, hilly to mountainous ine 
character, and generally covered with a natural forest of chestnut. 
and oak. It consists of a rather heavy Indian-red loam, 8 to 10 _ 
inches deep, containing from 30 to 60 per cent of red or brown: 
sandstone fragments. The subsoil is of much the same characte 
toa great depth. This type is derived from the more siliceous ©: 
hardened phase of the Triassic sandstone. It is well adapted to 
forestry and orcharding, and the more level areas, when the 
stones are removed, to general farm crops. | 


1 2 3 4 
SOM] (9): - 0. 5... ccd oem cond ees oe 13 26 38 =. 23 
Subsoll (12)... Sscccc a deees Senne LZ 31 29 22 
Acres. 
Connecticut Valley, Connecti- Leesburg,. Vai; --2 oun -ae eee 
cut and Massachusetts...... a71, 9386 | Lockhaven, Pavsc.ossseeee eee 
emanom Pa. to. 4i cea ae 49,160 | Trenton, N. J 22222Seeeee eee 


« Mapped as Triassic stony loam, which name will not be used hereafter out- 
side the Connecticut Valley. 


Pe Mra oe 
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Penn gravelly loam.—A dark-red or brown sandy loam, 8 to 10 
inches deep, of medium texture, containing from 10 to 60 per cent 
of small, rounded sandstone gravel. The subsoil isa dark Indian- 


-red loam or clay loam. Occurs as high, rolling upland. The 


drainage is good, but the soil is inclined to wash badly. Derived 
generally from the Triassic red sandstone. Produces fair yields 
of corn, wheat, vegetables, and small fruit. 


1 2 3 4 
OST IRS) 65 Sister SNe een a 16 38 Fi 20 
CORNECOLL (C208 oe 2 a Ss eae ie Se oe 16 26 35 pas 
Acres 
WOES OUT Om Vili tec ciaiee ses halo ee a eee 704 


Penn sandy loam.—Soil sandy loam, 6 to 15 inches deep, under- 
lain by heavier loam or clay loam, usually Indian-red or brown in 


color; sandstone fragments to the extent of 5 to 20 per cent gener- 


ally present. It is derived from the Triassic red sandstone. The 
surface varies from rolling to moderately hilly land. It is easily 
tilled. Crops are of good quality, but light yield. 


1 2 3 4 


Ne or nee eee I6- 85-9 .23e Gib 
ERMA ees eres een sin aie nc eels = So's = Re Pai 23 23 26 
Acres. Acres. 
Repremarie. Va -......-.----..--- DA DOSM MICOANOM, Pac... stot oe ones eee 40, 590 
Batter ayne Ala... ......'--.---. Biog PXENtOM yt Nivd... Sos. 00a 365 ee ears 10, 816 


Penn loam.—Is a dark Indian-red loam, 8 to 12 inches deep, 
underlain by Indian-red clay loam subsoil. Occasionally con- 


tains 5 to 20 per cent of sandstone fragments. Surface gently 


rolling. Derived from fine-grained brown or red sandstone (Tri- 
assic). The drainage is fair, but plowing in beds is generally 
practiced to assist the natural drainage. It is considered almost 
equal to associated limestone soils in fertility. 


1 2 3 4 


00 A Ss ee ee 2 20 47 22 
bist (Se ae ES geo a ae 12 19 45 27 
Acres. 
WCDAN OMG Pikes sao oe occ vs oni 26, 890 
WCCSDUITE Valanete sete coe cass 18, 880 
PEEN TOLMINS Jeet seis oes oer eer lA AWAD 
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Penn clay.—A dark Indian-red to dark reddish brown h 

clay about 8 inches deep. Subsoil a dark Indian-red clay, g 
ing into a stiffer clay. Occupies gently rolling upland as a series 
of lowridges. Drainage good. Of residual origin from Triassic re d 
sandstone and shale. Wheat, corn, and grass are principal crops 


1 2 3 4 


BOL). (7) .c. cose sseecckaens be -svenws cone 8 20 32 40 ; 
Subsoil (7) o25.. voccee ae tee aes eae eee 8 15 3 
Acres. 
Albemarle, Varses52.5-.0s4- een 16, 128 
Leesburg, Vics. .sess oo eee ae 11,776 
Syracuse; N# ¥ cfecs< ce cnse eee 3, 840 


MISCELLANEOUS SOILS OF THE PIEDMONT PLATEAU. 


Loudoun sandy loam.—A heavy brown or gray sandy loam 8 to10 
inches deep, underlain by a heavy yellow or red loam or clay loam. 
There is a considerable variation in the subsoil, coarse sand often 
forming so large a proportion as to give it almost the texture of 
the soil. The surface material is not a loose sandy loam, but has 
the properties of a loam, containing, however, considerable quan 
tities of coarse quartz fragments. The soil resembles in some 
respects the Cecil sandy loam and Cecil loam with which it is asso 
ciated. Occurs in rolling and somewhat hilly areas, generally 
well drained. Derived from the weathering of a coarse-textured 
schist and an eruptive crystalline granite, the original rock con- 
taining a large amount of feldspar. Good soil for corn, yielding 
from 40 to 50 bushels per acre. It is too little retentive of moisture 
for wheat, which produces only from 10 to 15 bushels. It isa 
fairly good soil for grass and clover. — 


DOW (8) Vs cvos. «ove ore ee eee 32 24 25 20 
Suvsol (3) sc -. cee eee eee 25 21 25 29 
Acres 
Leesburg, Va) J./2; o-oo ee eee 27, 968 


Worsham sandy loam.—Gray sandy loam, generally fine, and of 
soft, whitish appearance, having a depth of 12 to 14 inches. Sub- 
soil yellowish, sticky, sandy loam or loam to a stitf, plastic, yel- 
low clay, mottled with white. Residual origin from granites, 


» 
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eneisses, and schists. Originally post-oak land. Clover, grasses, 
hay, and pasturage. 


1 2 3 4 
SSCL, 2) ot 2m tee SP IR oa 20 43 29 ff 
RERSISE UMC Peace ok owl. o aetsle ote wae ievers.cele © 14 26 24 34 
Acres. 
Prigee award, Vain. cess seen: 8, 520 


Cardiff slate loam.—Heavy yellowish-brown loam, haying a depth 
of 8 or 10 inches, underlain by heavy yellow silty clay to a depth 
of 3 feet or more. Both soil and subsoil contain from 15 to 40 per 
cent of partiajly decomposed slate fragments. Formation occurs 
on prominent narrow ridges. Derived from the decomposition 
and breaking up of fine-grained slate. The presence of the slate 
fragments in the soil makes quite friable what would otherwise be 
a refractory clay. Much of the area is forested with oak, chest- 
nut, and other trees. Produces fair crops of corn, wheat, rye, 
oats, and grass. 


1 2 3 4 
SUL UD) 42a Gc a eee eae ee 3 4 56 31 
hi SOUL (GIN 4 oie 2 Se pe Se ae ee 5 7 53 29 
Acres. 
ATLOTOSCOUMEV 6M Gyste s serine = 1, 690 


Conowingo barrens.—Loam 3 feet or more in depth, frequently 
filled with fragments of broken rock, increasing in size and amount 
in lower depths; often there is no soil covering over the broken 
fragments of rock. Rolling upland of Piedmont Plateau. Derived 
from decomposition of serpentine and rocks of similar nature. 
Generally unproductive and frequently worthless for agricultural 
purposes, owing to slight depth of soil covering, but usually ascribed 
to preponderance of magnesia. 


1 2 3 
DT 2D) el ee SO eet ie ee aE 8 16 50 23 
SUSI OT (CA) BAR i ae epee ied sie roti ae 6 14 54 23 
Acres. 
PETIA TIC Vets oy pata tele care 6, 976 
CECI OUTEV,, Wl Cisse ee ae Sen oe 2, 000 
JeGwaKers| (OM HRNAS INCL S 9 Sr daee 3, 280 


Conowingo clay.— Heavy loam or red clay, 3 feet or more in 
depth. High, rolling land of Piedmont Plateau. Derived from 
decomposition of serpentine, steatite, and similar rocks; typically 


10h As Piedmont Plateau Soils. 


developed in Cecil rearee Md. Generally strong and producti 6 
soil for general agricultural purposes. The difference in texture 
and agricultural value between this type and the Conowingo bar-— 


rens has never been satisfactorily explained. 


; 1 2 3 4 
Boll (7) <0 vs20 ocab sa eccn asec cuneate 19. “29° 35uueeee 
Subsoil (7). 2. oases dices eseeeeeen eae 0-- 1?) [eee 
Acres. 
ibemarle, Va 2...s.tkse-aseses 6,272 | Harford County, Md..... Sites 
Gocil Countye Md siesec see eas §, 000. | Hickory, N. C occ ace 


Davie clay loam.—Pale-yellow loam 6 inches in depth, underlain 
by pale-yellow friable clay which becomes red and heavier in~ 
texture in lower depths. Soil and subsoil contain small amounts ~ 
of broken quartz fragments. Level or gently rolling uplands. 
Derived from decomposition of tale schists and similar rocks. 
Area mostly forested. Produces poor crops of wheat, corn, and 


‘tobacco. 


OIL (4) Sc. Leet eeen tones ee ieee eee 
Subsoil (8) 2... 23.0b. «siete wee eee 


Abbeville; 8. CO. 3.3.4. seas 
Statesville, N; Cu eee eee 


Iredell clay loam.—Dark-brown loam 8 inches deep, containing — 
stiff, 


1 y pa 4 
iL 40 37 14 
3 24 29 42 
Acres. 
25, 856 
3, 370 


small rounded iron concretions on the surface. Subsoil is 


impervious yellow clay 24 inches deep, underlain by soft decom- 
Residual soil derived — 
from diorite and similar eruptive rocks. Knownas “‘ black-jack”’ 

r ‘‘beeswax’’ land, the latter term being suggestive of the char- 
acter of the subsoil. In level areas inclined to be swampy on 


posed rock. Levelor slightly rolling areas. 


account of impervious nature of clay subsoil.. Considered poor 
cotton, corn, and wheat land. 
1 2 3 4 
SOil (10)*. 2.3.2. ooo: cceeeecne eee 18 BY geome poy a b's 
subsoil (10). oc scsacsk soe een. eee 6 18 ay, 45 
Acres. Acres. 
PMD DOVUNC 8.0) tae w. cee ee ee , 14,848 | Prince Edward, Vaos..s-seueen 103, 070° 
Alamance County, N. C........ 18, 760 | Statesville, N.C s2ae2-aseeeeee 22, 340 — 
MeeevUre: .Vals:. ects 18, 048 q 
. ca 
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APPALACHIAN MOUNTAIN AND CUMBERLAND PLATEAU SOILS. 


pee large series have been encountered in the Appalachian 
itoniiain and Cumberland Plateau, viz, the Porters series, de- 
_ rived from igneous rocks, and the De Kalb series, derived from 
sandstone and shales. The Porters series is analagous in every 
way, except in physiographic position, to the Cecil series of the 
_ Piedmont Plateau. The mountainous character of the country in 
which these soils are found renders them difficult of cultivation, 
_and the cultivated fields are small in extent. The soils are also at 
a much higher elevation, and so are influenced more or less by 
different climatic conditions. On the more level and less elevated 
areas wheat, corn, rye, and barley, and some fruit, particularly 
4 apples, are agnemae At amedium elevation and under suitable 
conditions of slope and exposure fruit is the principal crop. Graz- 
ing of cattle is one of the most important industries. The soils 
seem eminently adapted to fruit culture, and this industry is - 
rapidly extending and is destined to take on much larger propor- 
_ tions. ‘ 





PORTERS SERIES. 


_ Porters stony loam.—Grayish-yellow sandy loam, 10 inches deep, 
mixed with fragments of sandstone and other rocks. Subsoil 
grades from reddish-brown clay loam to a stiff red clay in lower 
depths, and contains some coarse sand and a large percentage of 
sandstone fragments. Rolling valley lands and gentle slopes of 
mountains. Soil is colluvial, derived from wash from mountains, 
but subsoil is derived from decomposition of underlying rocks. 
Produces good crops—wheat, corn, grass, tobacco, rye, and apples. 
1 Det Shae Soak 

et s,s) 3. 22. Lec... ares Ai oa (haw! eas 

i Se a ee Ate, Bie Oe ae Dt 





4 Acres. Acres. 
“Alamance County, N.C........ M4 SOGOU IGK Ory N.-Clc oc. Cen cocee dew isis 25, 152 
; Cobb County, Ga ...........-..- Ee 20): PAALORV OLIN Ls on gn oc av ane oy 8, 1380 


z Porters sand.—Grayish-yellow coarse sand, 10 inches in depth, 
overlying coarse sand and masses of broken rock. Fragments of 
rock and huge bowlders scattered on the surface. Occupies 


=! 
_@Mapped as Herndon stony loam, which name will not hereafter be used, 
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Beis) 
mountain slopes. Is derived from weathering of granite, gneiss, 
and similar rocks. Where slopes are not steep, used to some 
extent for general farming. Formerly bright tobacco was grow 1. 


Adapted to peach and grape culture. | ae 


SOIL (11)... esol ik ose th ec eee oe 41 34 14 12 
Subsoil.(11)\4 0. segee ces csee een eee 48 33 10 8 
Acres. 
AlpEMATIONN fiiesclosine osewscee 115,136°| Hickory; N. Cos.ceeeeee pes 4 
PR STOW IMO Ns Citscierd x 21cve ncsioeeae 13, 056 | Mount Mitchell, N. Coveeceeees 
Ginipobello, (5. Gesunce. a. === 15, 238 


Porters sandy loam.—A grayish-yellow sandy loam, 6 to 15 inches 
deep. The subsoil is a tenacious red clay. Both soil and subsoil 
contain fragments of quartz and other rocks. Occupies mountain 
or high, rolling lands. A residual soil from igneous rocks. Wheat, 
corn, oats, rye, potatoes, and fruit are the principal crops. 

1 2 3 4 





SOU1 (19) o. oSatcnnse thie = cohen ah eer ee 30 34 23 13 
Subsoil (19) oleae sain oe atk sche eer 24 29 24 23 
Acres. | 
Asher le dN Cel. csetne ees eee 41,792 | Mount Mitchell; N.C v2.02. 
mectord, Va... <.. Sawicad ~ Ave Seis 46,150 | Hickory, N. Cs.... 2) jecseeeeee 
Gampobello; S.C: .2stu.seeee eee 13, 267 


Porters loam.—A dark-red or gray loam, 6 to 15 inches deep. 
Subsoil is a tenacious red clay. Both soil and subsoil contain 
fragments of quartz and other rocks. Occupies mountain or high, 
rolling lands. Derived from igneous rocks. Wheat, corn, oats, 
rye, potatoes, and fruit are the principal crops. a 


Soili(Byn2t coc De ee eee ee 22 29 24 25 
Subsoll (3): 5 <<. 2a Gicwipeeals ot ere eee 16 21 20 44 
Acres. 
Asheville; N.C. 22 2 eee 180, 416 


Porters black loam.—Rich, dark loam, 15 inches deep, mixed 
with rounded and angular fragments of rock, often several feet in 
diameter. Subsoil is a yellowish-brown or reddish clay loam, 
containing a large percentage of rocks. Steep slopes of higher 
mountains. Residual soil derived from granite, gneiss, and similar 
rocks. Fertile soil, but slopes are too steep and stony to admit of 
extensive cultivation for general farm crops. Especially adapted 


‘ 
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to apples, particularly the Albemarle pippin. For this apple the 
small coves on the east side of the mountains are considered most 
desirable. Where exposed on the top of mountains it has little 
value for fruit, and is used only for grazing. 


ye 5 4 
MIMI NEP ae ST. ois Ae ae oe. Sle des Soe el ede 22 27 25 24 
aU RS 0a cs 3h 3/5 2's cies e's.6 p= 3 G8 we wel x ool 23 25 26 26 
Acres. Acres. 
RCRA TIC NY Giese. sc. sees eee. Gay 7560| > HICKOnY. Ns Cheam en ec ee 512 
ATE RNS I Ce 24, 0O4- Mount Mitehell) Ns Coeie. css. 87, 808 


DONE VG SS 8, 270 


Porters clay.—Reddish-brown clay loam, 6 inches deep, under- 
lain by stiff, tenacious red clay to a depth of 20 inches or more. 
Both soil and subsoil contain a large percentage of stone. Occu- 
pies mountain slopes. Residual soil derived from granite and 
other crystalline rocks. When not too stony and rough, good 
soil for corn, wheat, and grass. One of the important apple soils 
of the mountains, particularly for Winesap and similar types 
of apples. 
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SUIT LOT) pyres ea Sica hae a en ee 17 23 27 31 
a a ne og oo re ge ee a 14 18 24 43 
Acres, Acres 
PMUMOTNATICS VA ic. as-.s--s5 ces Soap laa Campobello ths. Gi.2.csss8= ee 13, 005 
NOU A rn AO ee CCS OULE ye V Gist oie wcisicicjeclesiee ee 2 iDe 
SEEM EEIIO Gitar sare <n cca © « chele 0 a28,240 | Mount Mitchell, N.C.......... 106, 176 


DE KALB SERIES. 





The De Kalb soils occur in the Appalachian Mountains and Cum- 
berland Plateau, and are formed from the disintegration of sand- 
stones and shales. The soils are not very productive, and, with 
one exception, do not seem to be adapted to any particular crop 
or class of crops. 

De Kalb stony loam.—Gray to white sandy loam, 6 to 10 inches 
deep, grading into a subsoil of the same texture and color, or into 
— yredor yellow clay. Both soil and subsoil contain a large quantity 
__ of fragmentsof sandstone, conglomerate, and sandy calcareous shale. 

The soil frequently rests directly upon a broken mass of rock. The 








a Mapped as Porters red clay, which name will not be used hereafter. 
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topography is very rough and broken. Owing to the phyeidy og 
position and its very stony nature, the soil is not very produ ctiv 
although where the clay subsoil prevails and a part of the sto nes 
are removed fair crops are produced. The sandy and sandy loar 
phases with proper location and elevation are well adapted to 
peaches. Wheat, where grown, produces a small yield of bright, 
heavy grain. The native stowtli consists mainly of chestnut and 
white oak, with some hickory, black gum, and red oak. 


1 2 3 
Soil (15). 25.053 J.) scene eke ees eae eee eee 14 33 31 
Sabsoils@4) 22.2 2c aug a ee oe eee 14 31 20 a aad 
Acres. 
ATDGINATIC, © V 8052 ak ten ean a134, 656°! Lockhayen, Pal) cesses 
Lancaster County, Pa ....... a13,000'| Fort Payne; Alaa o oe ws si 5 
THORA TIONG tenes cudtcee « aes a 20,300 | Pikeville, Tenn io 722 e52s2eseee 
TCCSDUIE MV AL. ce ee teeda« wae 19, 072 


De Kalb sandy loam.—Gray to reddish-brown sandy loam of 
medium to fine texture, 9 to 12 inches deep, resting on a yellowish- 
brown slightly sticky sandy loam. Occurs in rather leyel areas. 
Residual in origin, derived from sandstone rock. Occasionally 
broken sandstone lies directly under the surface soil. Soil is easily 
cultivated and responds readily to fertilizers, but is not very p1 0- 
ductive. Some wheat is grown which produces not more than 7 
bushels per acre on the average. The yield of corn rarely exceeds 
15 or 20 bushels, while cotton gives from 200 to 350 pounds lint 
peracre. This soil is adapted to vegetables, and very well aden ed 
to apples and peaches. 


Soil (6). 7. .2s.5.s eee edie 16°" 588 


30 
Subsoil (6) 29 


Fort: Payne, Algo eee 182, 656 
Pikeville-Ténn <2. 2- 50 eee 163, 392 


De Kalb fine sandy loam.—Fine compact sandy loam, 8 to 
inches deep, resting upon a subsoil of similar material, becomin; 
more loamy as the depth increases. Derived from sandstone 
Soil naturally not productive, and small crops are obtained unless 
heavily fertilized. With proper cultivation fairly well adapted te 





«a Mapped as Edgemont stony loam, which name will not hereafter be used. 
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fruit and truck. The principal timber so far seen is chestnut and 


oak. 
1 2 3 4 


EMME se Seri oft See. acess eee 11 52 25 12 
ee eee eee 7 ~~ 44 34 15 
Acres. 
ET UATUS VAIO ALA = oe e career ee 2, 240 


De Kalb clay loam.—Yellowish-brown fine sandy or silty loam 10 
to 15inches deep, resting on a yellow clay loam subsoil. Occupies 
valleys and valley slopes. Wash from sandstone hills. The soil 
is locally termed ‘‘glades.’’ The drainage is generally poor. 
Very little of the type is under cultivation. Well-drained fields 
produce from 30 to even 50 bushels of corn peracre. Well adapted 
to grass, and good yields of hay aresecured. Native vegetation is 
a rank growth of sedge grasses. 

1 2 3 4 


SUEY ct tGSgeS Seer aie eee ae eee 13 20 40 27 
SUC GUE (C0) os Sd Oa eg iret or ea a 13 17 38 33 
Acres. 
CEVA LPC MNCINT woete oc ee t.5)saicchss 17, 024 


MISCELLANEOUS SOILS OF THE APPALACHIAN MOUNTAINS AND CUM- 
BERLAND PLATEAU. 


Chattooga loam.—Yellowish-brown to gray sandy loam grading 
into a loam at about 10 inches. A heavier phase of the type 
occurs in the low-lying areas. The sand varies in texture from 
medium to fine. The subsoil contains sufficient clay to make it a 
heavy coherent loam. Occurs as a bottom or river terrace soil. 
Subject to occasional overflow. Derived in part from the weather- 
ing of shale and in part as alluvial material from the same source. 
Fairly productive for corn. 

he I aa aa 4 


TTL (4) es I a ae ic eo 6 45 35 14 
TEL (OA. cath od A eg tee ie ae nn a 4 30 39 28 
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RESIDUAL LIMESTONE VALLEY AND UPLAND SOILS. 


There are three important series of soils derived from lime- 
stone. The Hagerstown series is formed mainly from the solu- 
tion and subsequent filtration of pure massive limestone and the 
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disintegration of the interbedded shale. These soils, as a 
occur in valleys bordered by areas of the more resistant sand- 
stones and shales. They form one of the most productive series a E 
soils in the United States for the general farm crops. These ‘soils { 
are liable to be encountered in small areas in the Piedmont Pla- 
teau, and occupy very extensive areas of rolling country in middle | 
Kentucky and Tennessee. The most productive valley phase 
occurs in the large valley between the Blue Aig and the — 
Allegheny mountains. 
The Fort Payne series is derived mainly from the disintegration — } 
of magnesium limestone (dolomite), which is usually very impure 
and cherty. This gives rise to a very rough and even mountain- — 
ous topography, with generally stony soils. In productiveness — 
this series is far below the Hagerstown series. 
The Clarksville series, derived mainly from the St. Louis group 
of the sub-Carboniferous, occupies both level upland areas and — 
rough, hilly country. Soils with the latter surface features are 
generally unproductive and very stony, but admirably adapted to. A 
fruit, especially to apples. The soil types in this series occupy- — 
ing level or gently rolling areas, formed from a less impure lime- — 
stone, are as a rule very productive and adapted to wheat, corn, 


and tobacco. 
HAGERSTOWN SERIES. 


Hagerstown stony loam.—<A fine sandy loam to fine loam, 8 
inches deep, brown or light-gray to yellowish in color. Subsoil a 
yellowish-red clay loam to a stiff red clay. Soil and subsoil con- — 
tain angular fragments of cherty material. Occupies valleys and 
rolling uplands. Drainage good. Derived from weathering of — 
impure or cherty veins in areas of pure ‘massive limestone. 
Wheat and corn principal crops, of which small yields are ob- 
tained. Best adapted to fruit, especially apples. 


1 2 3 4 


BOll (9) ohne ne oem eens sane Je oe ee 7 15 50 28 
pubsoil (9). .0.2:8 2.50 eee 5 ala 38 46 ‘ 
Acres. Acres. 
PMUDOIMATIC; Vo. ccc teen fee 59,1386 | Lockhavyen; Pa. J2.2-20eeeaeee 22,016 
BOGIOrd. Woe oocsk. 4c. Soeeee aii, 950 Pikeville, Tenn -. LS eee 27,392 


a Mapped as Murrill stony loam, which name will not be used hereafter. 
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_ Hagersiown sandy loam.—A fine sandy loam, about 12 inches 

deep, of a gray to yellowish or light-brown color. Subsoil a 

_ yellowish-red clay, grading into a stiff red clay. Occupies some 
of the higher ridges of the valley. Good drainage. Of residual 
and colluyial origin from limestone débris. Wheat, corn, and 
grass are grown. Adapted to fruit, particularly peaches. 


1 2 3 4 


Se a ae ae Soe rab SO? Bods 
Meer en iw css. tere wttesss 8. 28. ~ 81; 188 
Acres. Acres. 
POUDEMIATICN Vise. c...eccebecese Gade CCS DUO). dae same tes cree omece 1, 216 
CR A Ci OlOm Pikeville; Penny: s2-2.s..62 0s 5, 760 


Promtsville: Ala .5.......-..--- 8, 064. 


Hagerstown loam.—Brown or yellow loam 12 inches deep, yel- 
low clay loam to 24 inches, underlain by stiff, tenacious red clay. 
Rolling valley land and uplands. Derived from weathering of 
pure massive limestone. Typical corn land of central Pennsyl- 
-vania, Maryland, and the Shenandoah Valley, of Virginia. One 
_ of the best types of general farming lands in the Eastern States. 
Produces corn, tobacco, wheat, and grass. 
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Hagerstown silt loam.—The soil is a yellowish-gray silty loam 
from 8 to 10 inches deep, resting on a stratum of yellow clay loam 
from 6 to 12 inches thick, which is in turn underlain by a yellow 
ay. Ata depth of 3 to 10 feet a stiff red clay isfound. Through- 
_ out the soil and subsoil, over probably 50 per cent of the area, 
| occur yarying proportions of gravel and small fragments of chert 
and cherty limestone. In its virgin condition the soil has a greasy 
; feel and is quite loamy, but after cultivation the texture becomes 
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@Mapped as Murrill sandy loam, which name will not be used hereafter. 
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that of a heavy sandy loam. It is seldom that the stones in the 
soil are numerous enough to interfere with cultivation. The sur-— 
face is, on the whole, flat or gently rolling. The soil is known 
locally as the “‘barrens.’’ — It varies considerably in productive- 
ness, but at best the yields are low. Corn gives from 10 to 15 — 
bushels, and cotton about one-fourth bale per acre. Truck and — 
fruit are also grown to some extent. 


Soil: (8)vs ¥4 26 tite ooo eee eee kee ee 3 16 pe 6S els 
Subsoil (8)... -------+2--eereceeaneeeearenenee 1 bY eae 
Acres 
Huntsville; Ala:-.. co evens 59, 520 


Hagerstown shale loam.—Loam 12 inches deep, containing 20 to 
60 per cent of fragments of shale, resting upon a mass of broken 
shale. Ridges in limestone valley. Thin, dry soil, derived from 
disintegration of shales, requiring very thorough cultivation, but 
when so cultivated adapted fairly well to general agricultural 
purposes. 


Soil (17). 2 ae alsin waluieg no ie See ee eee 14 13 42 28 
Subsoil. (10) Zeccse Siok oy do Retr elne as eee 13 13 41 31 
Acres Acres. 
Blnemuric, Va..::..~ss-2te anes 75, 828 | Lebanon, Pa. -.--3) asens aaa 142, 210° 
ieyexe lio swe PAYG: Magee eee ae ee 25,870 | Leesburg, Va .---2. soeeee eee 8, 000 
PR SISAIN  S Sane ces ae se eee 108, 800 | Lockhaven, Pa ..2...2 22. sees 25, 728 
Lancaster County, Pa......... 15, 000 


Hagerstown clay loam.—Heavy reddish clay, 24 inches deep, 
overlying stiff, tenacious red clay. Rolling valley land. Derived 
from weathering of pure massive limestone. Recognized as one 
of the strongest soils for general agricultural purposes. Well 
known for large crops of wheat and corn. 


1 2 3 t 
SOL (2) sos 0.266 ceed ease eee eee 6 12 63 15 
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Acres 
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Hagerstown clay.—Heavy red loam or clay 12 inches deep, un- 
derlain by stiff, tenacious red clay. Rolling valley land. Derived 








Soils Associated with the Hagerstown Series. 99 


from weathering of pure massive limestone. Recognized as one 
of the strongest soils for general agricultural purposes. 


1 2 3 4 


MMMM Wa. Sacer oe ata es ine cei oe resets ate,- 4 13 51 31 
REMRUIIN) icke Soe eas cc wels s Seas coe eee eee erek 3 10 39 47 
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SOILS ASSOCIATED WITH THE HAGERSTOWN SERIES. 


Dauphin sandy loam.—Sandy shale loam, 6 to 15 inches deep, 
underlain by the same material slightly heavier. It is derived 
from a formation consisting of alternate beds, each 6 inches or _ 
more in thickness, of sandstone and shale. It is easily tilled, 
and is adapted to a wide range of crops, as well as possessing 
qualities suited for certain kinds of trucking and the growing of 


wrapper-leaf tobacco. 
| Ree Bees Ne | 


SUI CO ae elena a 18 29 30 19 
STES TIL (ROS ape ota aeliay iy Alen aire ae ear 33 25 26 19 
Acres. 
Ae DAO Pa aetna oe vic ascot 11, 220 


Cumberland loam.—A brown, rather mellow loam, 6 to 15 inches 
in depth, underlain by a brown to reddish-brown silty clay subsoil. 
Some rounded gravel occurs in both soil and subsoil. Occupies 
second bottoms along the Cumberland River, occurring mainly 
in the horseshoe bends. The surface is generally rolling and the 
drainage is excellent, the soil retaining enough moisture to resist 
to a marked extent the effects of drought. An older sedimentary 
soil made up of materials washed from the adjacent uplands inter- 
mingled with materials brought by the river from greater dis- 
tance. The type has a wide crop adaptation. It produces well 
the general farm crops, while also used for truck crops and small 
and orchard fruits. Corn yields from 20 to 40 bushels, wheat 
15 to 25 bushels, and hay 1 to 14 tons per acre. 


1 2 3 
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Davidson loam.—A brown to reddish-brown silty loam, under- 
lain by a brown or reddish-brown silty clay subsoil. Both soil and 
subsoil usuaily contain from 5 to 20 per cent of limestone frag- 
ments and smaller particles of siliceous rock, the former about 14 
inches in diameter. The soil is usually considerably lighter than — 
the Hagerstown loam, and the subsoil is rather more friable and 
porous. The surface is gently rolling, and naturally well-drained 
by many small streams, flowing in channels not deeply eroded. 
The subsoil is fairly retentive of moisture. The type is derived 
from blue fossiliferous limestone, in which is interbedded a sili- 
ceous rock, having in some instances the character of sandstone. 
Not quite so productive a soil as the Hagerstown loam, but ranks 
high in the production of corn, sweet and Irish potatoes, melons, 
‘and small and orchard fruits. It is also a good soil for hay and 
forage crops. 

i 2 3 4 


SOM (2) 5. D4 See Ped an eae e eee eee ee 4 26 51 20 
Subsoil -(2)cccns whee eee ee ee 5 22 43 30 
Acres 
Davidson County, Tenn ....... 39, 936 


Conestoga loam.—Brown loam, 12 inches deep, underlain by 
light clay loam to depth of 30 inches, grading into decomposed 
schist. Rolling valley land. Derived from decomposition of lime- 
stone schist; has a greasy or soapy feel when rubbed between 
the fingers. Recognized as one of the best soils for general agri- 
cultural purposes. 

1 Se ee 


SOil (2) % 2 ew. sce e anodes eee ee 6 30 50 a bi 
Subsoil (2). 22... eee see eee eee 5 34 45 13 
Acres. 
Lancaster County. bs aan mee 51, 000 


Lickdale clay loam.—Is a silty loam, 6 to 10 inches in depth, 
underlain by a mottled yellow clay. It occurs in small extent at 
the foot of the Blue Ridge Mountains, and is derived from the 
wash of the mountains and the adjacent shale formations. Some- — 
times fragments of gray sandstones are present to the extent of 
from 5 to 20 per cent. It is low lying, flat land, and poorly drained. 
Naturally it is very refractory, and is suited only to grass and — 
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ure, but when artificially drained it becomes mellow and pro- 
duces quite a wide range of crops. 


aed Se eae ee Gu, eblee eo27 P94 
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: ~ Marrill clay loam.—Yellowish-brown clay loam, 10 inches deep, 
overlying yellow clay loam, increasing in clay content in lower 
depths. Both soil and subsoil often contain small fragments of 
shale and chert. Derived from weathering of shales and cherty | 
_limestone. Rolling valley lands. Fertile soil; produces good 
crops of wheat, corn, grass, dark manufacturing tobacco, and 
_ apples. 

‘ Lier abs Sie € 
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a ales Si Ail ell ee aah ae ee a 183 15 Le a oT 
OSU EISLTEI (Eg 25 eg vt eos a he ay, iB 30 43 
Acres. 
IBEGTORG SR Waller s st clemecac ecco 15, 720 


_ Conestoga clay.—A yellowish to dark-brown clay loam, about 7 
in ches deep, underlain by a yellow to reddish-yellow tenacious 
clay, usually not exceeding a depth of 24 inches. On ridges the 
“rock i is usually found at an average depth of 10 inches. Occupies 
the lower and gently rolling portions of the valleys. Higher 
areas well drained. Of residual origin from limestone schist. 


Wheat and grass principal crops. 
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a , ’ FORT PAYNE SERIES. 


g Fort ae a8 loam.—The surface soil is a gray to light-brown 
silty loam, 10 to 14 inches deep, containing a high percentage of 
ih ch vert. The subsoil—a much heavier yellowish-red loam or clay— 
alsc contains quantities of chert fragments. The surface is strewn 
oy with from 30 to 50 per cent of the same rock fragments. Occupies 
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ae 
very broken country, consisting of hills, ridges, and intervening 


valleys. Owing to the stony character of this soil and the unfa- 
vorable surface features, but little of.it is under cultivation. On 
steep slopes erosion does much damage, and only on the more 
level areas can the cultivation of the type be recommended. The ~ 
soil is derived from the Knox dolomite, a limestone rock contain-— 
ing a large quantity of difficultly soluble material known as chert. — 
The native growth is Spanish and black-jack oak, pine, and chest- 

nut. Cotton, corn, and some wheat are grown, but the yields — 
are light. The soil is best adapted to fruit, and especially to 
peaches. 


1 2 3 { 
SOI. (8) 5.2 2csee. feces eee pee eee ee 13 15 43 29 
SubSOil (3) ue c wees we ete ieee ee 10 14 43 33 
Acres 
Fort Payne, Ala. . cee aoe 62, 864 


CLARKSVILLE SERIES. 


Clarksville stony loam.—Light-yellow silty loam 6 inches in ~ 
depth, overlying héavy yellowish-red clay 3 feet or more in depth. 
Both soil and subsoil contain 20 to 50 per cent of angular fragments 
of chert. Rough, broken country, with deep-cut, narrow valleys. 
Residual soil derived from cherty limestone. High, well-drained — 
country, originally heavily forested with oak and chestnut. Soils” 
are thin and stony and of little general agricultural value, and at 
present largely covered with thick second growth of oak timber. 
Adapted to apples and peaches. 


1 2 3 4 
Soil (13) ..:.2...0.2.-4eseek oe eee ee 5 14.) 6h te 
Subsoil (14).2/.20. Ss. face ee ee 5 13 dl 30 
Acres. Acres. — 
Cierksville! Ven). oc. s5 oe eee 66,450 | Howell County, Mo ....-....2. 499, 264 
Davidson County, Tenn........ 99, 840° | Wichita, Kans "> soos sseeeee 4,352 


IDUDOdIE LOWS) oles nics ee eee 60, 672 


Clarksville loam.—Rich, dark-brown silty loam 12 inches deep, 
underlain by brown loam, heavier in texture, to a depth of 3 to 6 
or more feet. Occurs as well-marked bottom lands along rivers 
-and their larger tributaries. Generally well drained, but subject 
to occasional overflow. Alluvial deposit laid down by rivers along 
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which it occurs. Fine land for corn and hay, but at present little 
used for other crops. 
1 2 : 4 


SoS LU eta ete RS Sete eg gs Pap Z 16 56 25 
“SLOT (CONS aioe a RS Sa ee pet ea Sere 2 13 50 34 
Acres, Acres. 
Winteavillow Penn + .......--.--. 17, O90 Howell County, oO cence eae 48, 512 
Davidson County, Tenn........ E2864. Pikeville lenin. she cee coer sere 1, 280 
ORANG AIA 223... 0..-.- 2. 4,992. 


Clarksville silt loam.— Yellowish-gray silt loam 7 inches in depth, 
underlain by brownish-yellow, heavy silt loam to a depth of 24 
inches, overlying heavy red clay loam 3 feet or more in depth. 
Deep subsoil often contains fragments of chert. Residual soil de- 
rived from limestone, or loess covering over limestone. Well 
drained. Naturally strong, fertile soil, but needs careful treatment 
to maintain fertility. Well adapted to corn, wheat, and grass. 


1 2 3 4 
NT oh iia, Fay onl main 4 Oe 68 Fle 
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Clarksville: Tenn \ 322 vecns soe 233,410 
Howell CoumbyssMiore. < .222 cise: 40, 384 


Clarksville clay loam.—Heavy reddish-brown loam 8 inches deep, 
underlain by heavy red clay loam to depth of 3 feet or more, clay 
content increasing at lower depths. Typically developed in north- 
ern portion of Montgomery County, Tenn., along Kentucky bound- 
ary line. Gently undulating country, usually well drained. Deep 
residual soil derived from decomposition of limestone. On account 
of scarcity of timber at time of discovery has always been known 


as the ‘‘Barrens.’’? Strong, fertile soil, considered best general 


- farm land of the locality. Tobacco of the export variety pro- 


duces heavy yield, but nof a superior quality of leaf. 


1 a ¢ 4 
REE ee etre ce eet eee A 2 6 72 16 
“UPC Oia) (DAR 8 hyn Ghee es Sesto ea en eae 6 5 66 25 
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Clarksville clay.—A heavy brown or brownish-gray loam, with 
a depth of 12 inches, resting on a drab or yellowish-drab clay 
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loam or clay. Occurs on river terraces from 20 to 30 feet above 
water level. Some depressed areas contain sloughs and ponds, 
but the greater part is well drained and under cultivation. Still 
subject to inundation during winter and spring. The type is a — 
fine corn soil, producing from 40 to 60 bushels. Some cotton is 
grown, the yields varying from one-half bale to 1 bale per acre, 
but the soil is too late and cold for the best results with this crop. — 
From 1 to 2 tons of hay are cut on some areas of this type. The 
native growth is oak, gum, and hickory. 







1 2 3 4 
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Acres 
Huntsville Alae .- os... sae 11, 840 


SOIL ASSOCIATED WITH THE CLARKSVILLE SERIES. 


Guthrie clay.—Soil is a light-gray or grayish-white, fine silty loam _ 
having a depth of 7 inches, underlain by a heavy silty clay, plastie 
and impervious. The subsoil varies in color from a gray to drab, 
mottled with yellowish iron stains. Occupies low, flat areas on — 
the uplands. .Soil is derived from decomposition of limestone. 
On account of low, wet condition it is of little agricultural value — 
unless thoroughly drained. In favorable seasons some corn and 
tobacco are grown. Area largely covered by hickory, sweet gum, 
and oak. Land generally referred to as ‘‘crawfishy.”’ 


1 2 : aay | 
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Acres, | Acres, 
Giarisville, Tenn ‘.:25s...2.2-.% 5, 800 | Posey County, Indai. ceeeeaeee 14, 592 
einaiia valle, AIS "5. feu see cee 10,048 | Stuttgart, Ark... lene 27, 904 


GLACIAL AND LOESSIAL SOILS. 


Under this head will be included all soils derived directly — 
from glacial material and from loess, occurring generally in the 
Ohio and Mississippi basin, in the New England States, and 
in the glacial portions of New York, Pennsylvania, and New Jer- 
sey. There are four or five great series of soils of very uniform 
character and quite a large number of soils of local origin which 
can not be put into any series. . 
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MIAMI SERIES. 




























‘The Miami series is composed of light-colored glacial material, 

oc urring on the rolling or level uplands, or in the alluvial bot- 
toms or terraces along the streams in the glaciated area. 
- Miami stony loam.—Ten inches of silty loam, underlain by heavy 
red clay, slightly silty, to a depth of 30 inches, in turn underlain 
by beds of consolidated gravel. From 20 to 60 per cent of 
rounded and angular stones on the surface, and mixed with both 
soil and subsoil. Stones vary from 1 to 8 inches in diameter. 
Surface generally consists of large rounded hills and table-lands, 
ar nd of gently rolling lands at lower levels. Chiefly derived from 
morainic material. Soil is very productive. Good crops of corn, 
wheat, grass, oats, and fruit, particularly apples, are grown. This 
type also affords excellent pasture. 


neni ee hige= 06> sAGaNLGiG 
SS ee eee ee 132ar- 96. 89,7 19 


a Acres, Acres, 
Allegan County, Mich........- Qa OOO sm LVOME. IN Sek nso. cise tae See ck Coe 158, 400 
Gone island, N. Y..-.-.-....... Bors Mey TACUISes NX ve cies ceo onan sees 78, 464 


Miami gravel.—A medium grade sandy loam 0 to 12 inches deep, 
containing 50 per cent of gravel from one-half inch to 2 inches in 
Beencter. Has a subsoil of cross-bedded sand and grayel, the lat- 
ter coated with calcium carbonate. Occurs only in small areas and 
is the outcrop oi reworked glacial gravels in river cliffs. For the 
most part uncultivated. Adapted to the growth of grapes and 
yeaches. Slight value for general farming. 


is ce ee a 98 84 38 7 
© VERS (ED) sei ae Eg Oe ae ee ea eS 33 30 27 11 


3 Acres | Acres. 
Memesyille, Wis ................ U9, 924 | Winnebago County, Ill ........ 5, 184. 
mazewell County, Ill........... ets ee OIE MOM a sans 2D ba. be. « ain ¢6, 912 


| Miami gravell * loam.—Brown or reddish loam, 12 inches deep, 
with 15 to 30 De~ 4 ent of rounded gravel, underlain to a depth of 
24 ‘inches by as: f, tenacious clay loam, which is in turn under- 


7 








_ @Mapped as Allegan stony loam, which name wiil not be used hereafter. 
bMapped as Mackinaw gravel, which name will not be used hereafter. 
_¢ Mapped as Allegan gravelly loam, which name will not hereafter be used. 















106 Glacial and Loessial Soils. 


lain by a layer of gravel. Level or gently rolling river terraces. 
Originally glacial material, worked over by the streams. Recog-_ 
nized as fine land for general farm purposes. “ 
. 1 9 Soo 

Soll 10): 25 27 eae 


Sulbsoil (8) ho. ses <2 Gee soweeeea = eee em 27 26 28 19 = 
Acres. Acres, — 
Allegan County, Mich ...-:.... a4,810 | Montgomery County, Ohio .... 24,000 
Baehidts NY oc te bow aye eaies 15,680 | Pontiac, Mich......2. co eeeaeee 1, 088 
Colum bis,;O WO. ss 2 see ae ee 18, 944 


Miami sand.—Coarse to medium, loose, incoherent sand, under- | 
lain by yellow or reddish sand of about the same texture. Typi-— 
eal truck soil. Is the prototype of the Norfolk sand of the 
Atlantic coast and Fresno sand of the Pacific coast. It may be 
either of glacial or alluvial origin. Level or rolling in topography. 

1 2 3 4 


Soll (21) w22devsd . Setvssdane oa ee 81. 36. fee 
SubsOUl (22) con noc ssaie ninselsic wise oe ee 36 55 5 4 
Acres, | Acres, 
Allegan County, Mich..-:.... b 117, 480 | Posey County, Ind, 22oceea= see 7, 680 
(iA sand, NG@Dres a. ses see 29, 440 | Toledo, Ohio ....2..s2.seeeeeee 36, 672 
Jamesville, Wis <oo.2.<lecence ¢11, 648 | Viroqua, Wis.. cl..aseeeeenee 28, 288 
Pontiac, Mich ............--. 30,592 | Wichita, Kans........---..----- 19,392 


Miami fine sand.—A fine yellow or light-brown sand 6 to 12 
inches deep. The subsoil consists of a fine orange or yellow sand. 
Free from stones; often occurs as dunes. Has good natural drain- 
age, and is easily tilled. The principal crops are corn, potatoes, — 
berries, and, of less importance, wheat, oats, grasses, and cab- 
bages. Best‘adapted to truck, potatoes, and small fruit. 


1 “9.5 sees 


Sail (20) Wee es ee ee sock ee 20 63s) ieee 
Subsoil (19) s0. 226 2.25 ee. eee 19 66! <210-5 esp 
Acres. Acres. 
PND We; LOWSta.<.2-.<%seeeek 2,624 | Syracuse, N. Y 2232. sees ose 14, 528, 
IOs VEG. 3 WiSe. ce sc cea comes 16, 256 | Tazewell County, Ill......... Sos Cee 6 
IEW OMIS UN) UL ee ree nome nee eee 14,656] Wichita, Kans'35.2.00s.eeueee 15, 744 
Sangamon County, Ill ........ 1,024 | Winnebago County, Ill ........ 8, 832 
Peaiio! Nebr ioe 82s le 56, 576 4 


«Mapped as Allegan gravelly loam, which name will not hereafter be used. 
b Mapped as Allegan sand, which name will not be used hereafter. “4 
¢ Mapped as Hanover sand, which name will not be used hereafter. 
ad Mapped as Afton fine sandy loam, which name will not be used hereafter. 
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Miami sandy loam,.—A light to dark-brown sandy loam 8 to 14 


inches deep, underlain by a sandy loam somewhat heavier, some- 





times containing some fine gravel, and underlain by gravel, but 
not necessarily so; either of alluvial or glacial origin; level or 
gently rolling; sometimes rounded hills with kettlelike inter- * 
vening depressions, as well as extensive lowlands bordering water 
courses. In some areas adapted to corn, wheat, grass, rye, and 
oa.s; in others mainly to fruits, small fruits, and truck crops. 

1 2 3 4 


OS a i 5 ne yam, | 8 
Suc (OI) 66 oSaiese SSeS aera 23 49 19 10 
Acres. Acres. 
Allegan County, Mich ........ MoOSOZOtrEOn MAC, Miche ao -- ese Ue eneee 34, 368 
mmonaue, LOWS =.-....-..-.--- f5040 4 Posey County, Imdi2-. tesccese: 3, 584 
Send Forks: N. Dak.2..2..-.: Cor SCUN pp LOled Os Ol Om ce ions eee 30, 528 
Pronteomery County, Ohio..... 4,000 | Viroqua, Wis.................-: 16, 064 


Miami fine sandy loam.—Soil to the depth of 10 inches consists of 
chocolate-brown sandy and silty loam, underlain by a light-brown 
fine sand. A few stones are present on the surface and mixed with 
the soil. Rolling country and flat lands bordering swamps. 
Peaches, cherries, plums, apples, pears, and small fruit are suc- 
cessfully grown, as well as corn, wheat, grass, and pasture. Well 
adapted to truck growing. 


1 2 ' 4 








ofl (USI 2 OS SA. ated Sep ee ee 3 48 40 9 
esol een cee sates a. SocG oS dees eis 2 tie 2 50 36 ila 
Acres. : Acres 
mailezan County, Mich ...-.... Dis. 200 \movrclair County, lll [2 t22..--- 138, 560 
on SUN) ee AHNOO2 MOV LACUISCs IN we Vereen tase ss ateee ee 19, 968 
Memmmtiowg Nn Yoo... 52.22.52 5-4." 29,824 | Union County, Ky......-..-.. a5, 248 
msemOGounty, Ind.........-.- 3, 456 


Miami loam.—A brown soil, 10 inches deep, containing a small 
proportion of medium to coarse sand, which in local areas 
grades into gravel. The subsoil, from 20 to 40 inches, is a heavy 
brownish-yellow loam, beneath which is found a fine gravelly 





«Mapped as Allegan sandy loam, which name will not be used hereaiter. 

b Mapped as Allegan fine sandy loam, which name will not hereafter be used. 
¢ Mapped as Elmira fine sandy loam, which name will not hereafter be used. 
dMapped in part as Sturgis flne sandy loam, and in part as Miami sandy 


loam. The former name will not be used hereafter. 
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‘ a 
loam. Occurs as terraces along rivers and as low-lying areas be- 


tween sand hills. Is a fair corn soil, producing from 35 to 45 — 
bushels. Should be used for growing canning crops, such as sugar 
-corn, green peas, tomatoes, etc, Pears, plums, and apples also do — 
well. a 


Soll (27) 0.2 c0 ss ea team sea cae eat eee 15 30 38 16 
Suwbsoil (28). Sess. octeuie = anette Wee o/=errare te 16 28 36.° 20 
Acres, Acres. 
ColuUmMpBUS, OhiOm. qeca se. s< Poe 26,880 | Montgomery County, Ohio..... 14, 000 
FATED, NODA wp s~ 3 cco > ae > vate 11,968 | Pontiac; Mich 2. <220eeceeeeeeees 1, 152 
Tana Moris: Nw Wak oaeeese sea 17,728 | Syraeuse, N.Y 2222. oe eee 9, 728 
AMCs UIE R VW isa. 2 sseue tees 51, 968 | Tazewell County, Ill .........-. 34, 560 
TeV ONS MNe wc ceds cause aaah ees 5, 184 | Toledo, Ohi0.. 22... ose eeeeeeene 5, 504 
VES SIG enV sects = oe te eee 3,968 | Viroqua, Wis cose. ose eee 23, 552 


Miami silt loam.—Light-brown or yellow, sometimes reddish 
silt loan, from 8 to 12 inches deep, underlain by a plastic silt loam 
or silt clay of a reddish or yellowish color, grading at 14 to 16 
inches into a tenacious silt loam having the proprieties of a clay. 
Occupies level prairies and slightly roiling areas. Origin is due 
to the deposition of loess over glacial till. The soil is very fertile, 
producing good yields of wheat, corn, clover, and timothy hay. 
The average yield of wheat is 20 to 30 bushels, and of corn from 


25 to 50 bushels per acre. 
1 2 3 4 


SOU (41) s - sass conn nv oh dees aye e eee 2 12. 70 Gee 
Subsoil (41) 2.5 + sind wceuees ace does eee eee 2 ll ° 67) 25 
Acres. Acres. 
Lesa, N. Mc ces. cnt oe ed ee @1,920 ; Posey County, Ind=]2-22e-ese 149, 376 
chnton County, Tl sake 69,920 | Sangamon County, Ill........ 92, 416 
VUHUGUE; IOWA ..-o5<.<90heen 0176, 896 | Syracuse, N. Yo s.. sae eee 41, 536 
MOLICSVLILG, WHE, . ses sar<eucaca 681,216 | Tazewell County, Il1......... a 224, 960 
Reem COUNLY, LI) occ ncu cee ces 135, 552 | Union County, Ky .....2...23 154, 176. 
IGNOMSP NGS chacccee eee ee a 28,096 | Viroqua, Wis... .scueeeee eee - 201, 408 





Mehean County; Lili2. ..:.<e. 58,368 | Winnebago County, Ill ...... 62, 464 


« Mapped as Elmira silt loam, which name will not hereafter be used. 

> Mapped as Edgerton silt loam, which name will not be used hereafter. 

elt is probable that this should have been mapped in part as Marshall silt 
loam, At the time the differences between the soils locally known as the ‘‘ clay 
land” and the ‘‘dark loam” did not appear sufficient to justify a separation into 
two types, but with wider experience in soils of this class, it appears that the 
latter soil should have been mapped as Marshall silt loam. 

a Mapped as Tazewell silt loam. It is probable that this soil should have 
been mapped in part as Miami silt loam and in part as Marshall silt loam. 
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Miami clay loam.—Light-colored loam, 12 inches deep, underlain 
by a clay loam, which in turn is underlain by bowlder clay at a 
depth of 5 feet. Level plains, except adjacent to the streams. 
Glacial origin. The surface of the country was formerly covered 
by bowlders, which have largely been removed. One of the best 
of soils for general agricultural purposes, especially wheat. 

1 2 3 4 


SS) (GED) cn. 8 BBG Soe a oo a ei a 8 20 52 21 
Beata NbN Nes steele conch <= ae e'<,<imlnd 3,00, 0:2 0's Ste wiv e © 6 19 45 29 
Acres. Acres. 
Allegan County, Mich........ GLO 7 OSU EON TAGs MiGhe. see eee ee eee 56, 384 
See Dis, ONIO.............- 222, 336 | Story County, Iowa ....... ree 3, 072 
Madison County, Ind ........ PooVOLOsMOtLuttoalt, AT keeee es ates eee b69, 696 
Montgomery County, Ohio... 240,000 | Toledo, Ohio................. 20, 352 


Miami black clay loam.—( For description see wnder Marshall series, page 
113.) 


MARSHALL SERIES. 


The Marshall series includes the dark-colored upland soils of the 
glaciated and loessial region, characterized and distinguished from 
the Miami series by a large amount of organic matter. 

Marshall stony loam.—A dark-brown to black loam or sandy 
loam 8 inches deep, containing considerable gravel and small stones, 
underlain by a yellow clay loam mixed with gravel and sand. 
Very little under cultivation. Used mainly for grazing, to which 
it is well adapted. 


ae Al eee 166/86.) (845 > 14 
ole (GQ) SS a a do 18 29 31 22 
Acres 
IBTOOKMING Sa sera ences. oo cea 8, 256 
Jamestown, N.Dak............ 30, 208 


Marshall gravel.—Dark-brown to black sandy loam, containing 
a high percentage of fine gravel. At 15 to 24 inches it grades into 
a bed of gravel and coarse sand. With the exception of some 
pasturage afforded early in the season it has little agriculture value, 
the crops being small and easily affected by drought. 





a Mapped as Allegan clay, which name will not be used hereafter. 
b While having the same characteristics, the origin is different, and possibly 
this soil should have been put into some other series. 


> 
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1 2 3 4 
SOIL (6) 2 oli scan cans opgen- i vceen she eee 50 Pf) Hs oe wtf 
SubsOile(6) cess sas sass os «esse eee 55 27 11 ‘L 
Acres 
Allegan County, Mich......... a 14, 166 
Marshal], Mintic...<ween sce 1, 216 
Pontiac, Mich -.c2eeee assoc ae 6, 912 


Marshall gravelly loam.—The soil consists of about 12 inches of 
heavy black sandy loam underlain by 2 feet of coarse gravel usu- 
ally resting on a coarse sand extending to a depth of 6 feet or 
more. The gravel is limestone, crystalline rock fragments, or 
shale. Glacial soil, usually representing beaches along old glacial 
lakes. This type usually occurs in narrow bands. Exceptin very 
wet seasons, the crop yields on this soil are very light. 

1 2 3 4 


SOLMCT)) cicicecccecceucen came ae cele ueete een ee 23 28 32 avi 
Subsoil (8) c2c... 2cs2 se ep ces ek se seen 32 26 23 16 
Acres 
Fargo, -N. Dak... aecte eee 2, 688 
Grand Forks, N. Dak lee. b51, 186 
Marshall: Minn 732s .eeseee ae 960 


Marshall sand.— Dark-brown to black sand, coarse to medium in — 
texture, with an average depth of 10 to 12 inches, with a coarse to 
medium sandy subsoil, lighter colored than the soil. The soil 
possesses quite a marked loamy texture, particularly in depressions, 
owing in part to the admixture of fine silt and clay particles, but 
chiefly because of the presence of a considerable proportion of 
organic matter. Occupies narrow ridges, and is characterized by 
a somewhat hummocky topography. Glacial origin, although 
exact manner of depostion is notclear. Crop yields are uncertain, ~ 
but are larger in wet seasons than in dry. Well adapted to vege- 
tables and melons where moisture conditions are favorable or can 


be controlled. 
1 2 3 4 


Soll (1). 2. cece. otevnc dee cenae ee 38 41 11 10 
Subsoil (1)..0.2 2. ..ccee neal ee 36 42 13 9 
Acres 
Cerro, Gordo; Lowa sees eee 1, 024 





«Mapped as Kalamazoo gravelly loam, which name will not be used 
hereafter. 


b Mapped as Fargo gravelly loam, which name will not hereafter ke used. 
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Marshall fine rand.—Dark brown to black, rather incoherent sand 
of fine texture, 10 or 12 inches deep, resting on a lighter-colored 
sand of about the same texture. Occupies low bluffs bordering 
river flood plains. Surface is broken and rolling, and the drain- 
age is apt to be excessive, especially where the sandy subsoil is 
deep. Origin primarily glacial. Crop value varies greatly, depend- 
ing mainly upon the condition as regards moisture. Is best adapted 
to early truck crops and melons. It also produces, with the aid of 
liberal manuring, very good yields of Irish potatoes. It has been 
used successfully in the production of clover seed, although the 
yield of hay is very light. 


1 2 3 q 
ta aie SE a 13 76 5 6 
RINE Ee tists sdede dcuslscsccvecaecseuss 14 77 5 5 
Acres 
SLOLVe COUNTY LOW iisemen oe emtelee So 13,376 


Marshall sandy loam.—A dark-brown to black compact sandy 
loam about 10 inches in depth, resting on 6 inches of yellowish 
loam, only less sandy than the surface soil, which is in turn under- 
lain at from 16 to 36 inches below the surface by yellowish clay 
containing a high percentage of coarse sand and gravel. Rounded 
pebbles and bowlders occur on the surface, while in the subsoil 
partly decomposed calcareous nodules are found. Soil occupies 
gently rolling prairie ridges—thought to be old shore lines—and 
intervening depressions.. The type is mainly of glacial origin. A 
good general farming type, although in some local areas inclined 
to be droughty. Average yields: Wheat, 12 to 20 bushels; oats, 
20 to 35 bushels; flax, 12 to 15 bushels; potatoes, 100 to 125 bushels 


mm per acre. 
1 2 3 4 
EO UUYAS) Ree Nee aici) cia\sini8)=.aiciure mja's sicimis'<'s,0,0°2 <.c.- ler a% 27 38 26 9 
ee ee ee 26 33 24 14 
Acres. | 
Brooking sao De Kies see aes e 93, 376 
NM aeshral le WLim Mess. soca re rote a4, 480 


Marshall loam.—Dark-brown to black loam 10 or 12 inches deep, 
resting on a lighter colored loam or heavy loam. The deep sub- 
soil consists of clay, sand, gravel, and bowlders mingled together 





«Mapped in part as Fairview sandy loam, which name will not be used here- 
after. 
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in a disorderly mass. Derived from unstratified glacial drift. 
Glacial bowlders are found here and there on the surface, in some 
areas so plentiful as to interfere with cultivation. These are fre- 
quently removed from the fields. Occupies gently undulating to 
rolling country and covers wide areas in the prairies of the North- 
west. While extensive areas are well drained and well suited to 
farming, there are areas of obstructed drainage, resulting in bogs, 
ponds, and swampy depressions, which are unfit for cultivation 
without artificial drainage—often a difficult problem. The soil is 
above the average for general farming purposes. Wheat, oats, 
corn, barley, and flax are the principal crops. Wheat yields from 
10 to 30 bushels; oats from 20 to 80, with an average of 40 bushels; 
corn from 25 to 45 bushels; barley about 30 bushels; and flax from 
9 to 12 bushels per acre. Millet is grown to some extent for hay, 


yielding from 38 to + tons per acre. 
1 2 3 4 


Soil (22) 322 See ee eee 11 30 41 Li 
Subsoil (23)i4s.% He. ee eee oe ee 11 28 36 24 
Acres, Acres. 
BOOKINOS 5. Dal ..in.csbee ne 135, 808 | Jamestown, N. Dak ........... 206, 976 
Cerro Gordo County, Iowa .... 242,112 | Marshall, Minn ....,......--.- 108, 352 
orand Forks, N..Dak........-- a12,352 | Story County, Iowa ..........- 303, 808 


Marshall silt loam.—Dark-brown to black silt loam 10 or 12 inches 
deep, resting usually on a light-colored, sometimes mottled, silty 
loam or silty clay. Lime concretions frequently occur. Varies in 
topography from level to rolling and hilly. Derived from glacial 
drift or loessial deposits. Drainage generally good but not excess- 
ive, the subsoil retaining moisture well and crops resisting drought 
to a marked degree. Fine soil for the production of wheat, corn, 
oats, alfalfa, tobacco, and sugar beets, where climatic conditions 


are favorable. 
1 r4 3 4 


SOLE (32)\. cec0 cd. al coos dc dee 2 12 69 16 
Subsoil: (31) .c° 22. soe dace ee 2 ji 70 16 
Acres. Acres. 
Clinton County, Ill............ 657,472 | McLean County, Ill .......... 574, 720 
Grand Island, Nebr ........... 137, 984 | Sangamon County, Ill........ 332, 224 
Jamestown, N:'Dak .....:)..... 41,280 | Stanton, Nebr .....seeecen anes 102, 720 
ePMCRV INE Wis. cock eck ana oo ¢81, 344 | St. Clair County, Il] .........- 5106, 432 
Pelee COULILY, Til scocca ot, 289, 088 | Winnebago County, Il....... 90, 624 


«a Mapped as Fargo loam, which name will not be used hereafter. 
b Mapped as Miami silt loam, 
¢ Mapped as Janesville silt loam, which name will not be used hereafter. 


_ 


* 
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Marshall clay loam.—Dark-brown to black clay loam, under- 
lain by a dark-brown clay loam, which becomes a very stiff, yel- 
low clay at about 24 inches below the surface. When moist, the 
soil is plastic, and feels smooth when rubbed between the fingers; 
when dry it becomes mellow and: friable. This type occupies 
level or gently rolling prairie uplands. The drainage is generally 
good. In adaptation this soil is a general farming type, corn, oats, 
and grass being the leading products. It is, in fact, an ideal corn 
and hay soil, the yields per acre varying from 25 to 60 bushels of 
the former and from 1 to 4 tons of the latter. Blue grass makes 
a luxuriant pasture, the sod being very permanent. Fruit and 
vegetables also produce well. 

hes see A 


LS) cya BS aca bes i a le 9 19 41 30 
Pee 11 21 39 30 
Acres. 
Cerro Gordo County, Iowa ..... 67, 456 
BLory COUMLY; LOWaso- 2-56.56 8, 384 


Miami black clay loam.“—Black clay loam, 10 to 12 inches deep, 
underlain by a tenacious drab clay. Of Glacial origin. (Generally 
level, naturally poorly drained. When thoroughly drained this 
soil is very productive, particularly for corn. It is also well 
adapted to grass and wheat. 


“ott EL nc Bek eae A ae Be 7 20 53 20 
RIMMED Pate OWhs'e i's iid icles ais W- sie a a's a ses e ne 3 13 58 24 
Acres. Acres. 
Allegan County, Mich......... 613,460 | McLean County, Tl] ........... 70, 144 
mined, §. Dak ............- 43,456 | Madison County, Ind.........- 31, 360 
Cerro Gordo County, Iowa.... 4,032 | Marshall, Minn................ 29, 760 
Ses, Ohio ............... 33,792 | Montgomery County, Ohio.... 18,000 
Mere Dak= 2.2) ..5-2.----- VARSOO MeL ONGIAC, MIG S22. cece cn cece 11, 840 
Grank Forks, N. Dak.......... 44,352 | Sangamon County, Ill......... 88, 128 
Samestown, N. Dak ........... DH 1Z0e socLOrnye GCOUNLY.plOWa, se. 22.24. a0 21, 952 
Semenville, Wis...............- 1,856 | Tazewell County, Ill.......... 61, 184 





mmox County, Ill.............. ek ects Gi Wat a0 Fovee @) 29 [c peaaepeas ae a Seal 165, 056 





aThis soil belongs to the Marshall series and should have been called the 
Marshall black clay loam, but owing to the extensive use of the name the 
term Miami black clay loam will still be used in all areas. 

b Mapped as Allegan black clay, which name will not hereafter be used. 


31896—04 8 
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Marshall clay.—A heavy black clay loam or clay, 18 to 24 inches 


deep, resting on a grayish-brown clay extending to a depth of 
more than 3 feet. The subsoil when exposed to the air breaks up 
into thin flakes resembling shale or slate. Occupies large areas in 
the valley of the Red River. Soil is a lacustrine deposit, modified 
by the addition of river sediments. The drainage is not naturally 
very good, but has been assisted by the construction of road 
ditches. A very strong soil, well adapted to wheat, oats, barley, 
flax, and corn. 
1 2 3 4 


Soll (8) .c.ccacet cae csscmasane bean =a teins 9 20 41 30 
Subsoil, (8) v2 i.cs8 Sen. «adios Ge wie ile oe ee 0 5 44 51 
Acres 
Fargo, N. DaKi. cecesasessse eee 76, 800 


SIOUX SERIES. 


The Sioux series comprises «ertain dark-colored, low-lying 
alluvial soils along the rivers and streams in the glaciated area, 
characterized by a large amount of organic matter and generally 
underlain by gravel within 3 feet of the surface. 

Sioux sand.—Soil consists of from 5 to 20 inches of loose, medium 
to coarse textured, dark-colored sand. Thesubsoil, which extends 
to great depths, has about the same texture as the soil, but is of a 
light-yellowish color. Forms flat valley lands lying only 5 or 10 
feet above mean water level. Naturally well drained and seldom 
subject to overflow. In narrow valleys where moisture conditions 
are fayorable the type is cleared and cultivated. Broad areas 
often suffer from drought, and such are left to the native growth 
of scrubby pine and oak. Soil is sedimentary, but the material is 


derived more or less locally from underlying sandstone. Used for 


corn, of which 40 to 80 bushels per acre are obtained under good 
moisture conditions and heavy fertilization. Vegetables, straw- 
berries, and cranberries also do well on limited areas, but the 
greater part of the type can only be safely used for agriculture 
with some system of irrigation. 


1 2 3 4 
Soil*(2) oc ioc s kee ens lee eee ee ee 38... ' BB. =) sae 
Subsoil (2) (25.0.0 ccncue ce cen epee eee 42 53 3 3 
Acres. 
Viroqua, ‘WiS:20-c2.02- eee 19, 520 
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_ Sioux sandy loam.—A coarse to medium brown sandy loam or 
heayy sandy loam from 10 to 24 inches deep and containing con- 
siderable organic matter. The color becomes lighter with depth. 
The subsoil over wide areas consists of almost pure waterworn 
gravel, which is found at an average of 22 inches below the surface 
and which extends to great depths. The subsoil, however, varies 
considerably, and the gravel is frequently bedded in a matrix of 
sandy loam, silty sand, or sand. Alluvial soil occupying river 
terraces or bottoms, with level to gently rolling topography. 
Drainage is too thorough where the pure gravel subsoil predomi- 
nates for good crop yields, although the soil is early and might be 
profitably utilized in the production of early, short-season crops. 
_ Hay, corn, oats, and alfalfa are important crops, but the yields are 
_ very irregular. In a wet season, or on areas of better moisture 
conditions, 40 to 60 bushels of corn are obtained per acre, but a 


NN lt ie 


ae 





dry spell at the critical period of growth often results in total 
failure. Some truck is grown. Clover and timothy have been 
produced with fair success. 
je Ps aa 4 
Ne yea ek got 27. 26 16 
fo Se i ee ee ne 43 32 1d a TD 
Acres. Acres. 
meprookings, S. Dak.....-.......- Denote TOO Uae Wis 255, iste es ee cee 5, 568 
Fe Cerro Gordo County, Iowa ..... 32,768 | Winnebago County, Ill......... 38,528 
mecand Island, Nebr ............ 29,184 
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from 10 to 15 inches deep, containing a relatively high percentage 


j Sioux fine sandy loam.—A dark-gray or black fine sandy loam 
_ of organic matter, resting on a subsoil of fine to medium sandy 
loam of a light-brown color. At from 3 to 8 feet below the surface 
_ the material changes to sand and gravel. The surface is generally 

level. The soil is alluvial and occupies both river bottoms and ter- 
races. It generally maintains a good supply of moisture, although 
in areas of light rainfall irrigation is desirable. The drainage is, on 
the whole, satisfactory, artificial drains being necessary only in 
epressed areas. A desirable soil, yielding 15 to 35 bushels of 
wheat, 25 to 50 bushels of corn, 15 to 60 bushels of oats, about 40 
bushels of barley, and 20 bushels of flax per acre. Alfalfa pro- 
duces well and sugar beets give yields ranging from 8 to 18 tons 
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per acre. On low-lying areas considerable hay is made from wild 
grasses. : 


Soil (6) s2.s. 12s. dapohe ssh ty be Ore eee 12 43 82 11 
Subsoll (5) <%= oneness webs sae awk een Seem 17 44 28 12 
Acres 
Grand Island, N@OMeoecesecsase 60, 352 
JaMeStOWl. Naki ere cease 5, 682 


Sioux clay.—A black, dark-brown, or sometimes yellowish - 
brown clay loam or clay about 18 inches deep, underlain by a 
grayish-brown or grayish-yellow clay of stiff, tenacious, waxy 
texture. Occupies river bottoms, and is partly alluvial and partly 
a wash from the uplands, the latter areas having the character- 
istics of the gumbo found in the Red River Valley. An excellent 
soil for small grain, wheat sometimes yielding as much as 40 
bushels per acre. Oats and flax also do remarkably well. Th 
lighter areas are suitable for certain of the truck crops. About half 
the area of this soil now under cultivation. Native vegetation 
oak, elm, ash, and other forest trees. 


1g Sige 


SO1]. (2). So wco ec cones 5 on ote «cree eee al 12 46 42 
Subsoil (1) s.. Seccitc cece nets s eeeriee soem 3 14 31 52 
Acres 
Jamestown, N. Dake... seseee ee 2, 4382 


DUNKIRK SERIES. 


An important group of soils recognized as the Dunkirk seri 
has been found in well-defined terraces along some of the Grea 
Lakes. These soils are composed of glacial material, rework 
and redeposited when the lake waters reached a higher level tha 
at present. j 

Dunkirk gravel.—Very gravelly soil of old lake beaches, occur- 
ring in narrow bands between the lake and uplands. Waterworn 
fragments of shale, 6 feet or more deep. At present used exte 
sively for grape culture, but grapes do not keep so well or bea 
shipment so well as those grown on Dunkirk clay. Soil is qui 
droughty and not well suited to other crops. 

1 2 3 4 


Soul(4) eee ee A oie FRO Oe 54 Tt 20 13 
Subsoll (2)...se cece oe eee 77 13 6 5 


Dunkirk Series. tei 


Acres 
PASTA OULU: ONION ene ctcmiepeotace ose 2,880 
WVESteCIGGON Yoo. ce seen ce ete cee 4, 840 


Dunkirk gravelly loam.—A sandy loam containing from 40 to 60 
per cent of very fine gravel, which consists of waterworn fragments 
of shale. The soil is underlain at about 3 feet by shale fragments 
orsand, Occurs in bands along foot of low ridges on lake fore- 
lands and alsoupon uplands. Has the characteristics of an ancient 
beach or bar, and was probably derived from deposition by water. 
Sometimes has larger gravel scattered over the surface. It is a 
well-drained, early soil, adapted to market-garden and truck crops. 
It is not well suited for most general farming crops, but is a 
typical corn soil. Grapes are successfully grown. 


Do ao i a Be 19 as S21 oT 
SEEMED (2 ep I a a el reap NS 52 yy) 16 8 
Acres 
ASU CA OMA eO I Ose sss ee Sece oes 6, 528 
Wiestiield anes yic cts aces cece sce 7, 260 


Dunkirk sandy loam.—Sandy loam, 6 to 10 inches deep, underlain 
by medium or fine sand. Occurs in lake forelands, and is usually 
marked by hummocky or undulating topography. In part o- 
lian in origin. Adapted to grapes; is also fair grass land. 


1 2 3 4 


StL CADE yen SU Reg ORE ese et ie ee a, 8 So) Ba 11 
ST ASSCOTUE( Ci od a eee ee ee 7 63 ie | aK) 
Acres. 
ASM bA DIMA ONIOS pn ccc.cce = cole « 14, 720 
WES tLe Gem Nie Yes cos == aceon < 22,090 


Dunkirk shale loam.—Brown or gray loam, about 7 inches deep, 
underlain by mottled clay to a depth of 1 to 3 feet. Surface in 
most places covered with shale fragments from 1 to 4 inches in 
diameter. Located on escarpment and the steeper slopes. Resid- 
ual soil derived from shale. Generally covered with timber and 
underbrush. Less steep positions under vineyards. 


1 2 3 4 


RES 0 Ne ee cao tines sia das sacs-s CP by ae ie easy 
ee es oy e's aie vied be ioieiore/c we aeons 6 vk 30 50 
Acres. 


IWIESTIIO] OC SaNion¥ cette ofcte torrstocts sieve 21, 860 













118 Glacial dnd Loessial Soils. 


Dunkirk clay.—Soil is a dark to black clay, 6 to 12 inches in 
depth, underlain by a tenacious, mottled clay, beneath which, 
at a depth of 4 to 10 feet, occurs the typical bowlder clay. Near 
ancient beach lines the soil is sometimes underlain by gravel. 
Found upon lake foreland and in upland valleys. Derived from 
deposition in quiet water. Some areas badly drained. » Adapted — 
to grapes, grain, and grass. 

1 2 3 4 


SO (5) sicc.ce tae » oceeae we ntaae ate on) ee Nera 5 11 82. .,49 
Subsoil (6). nse cce st wae cee ee eee ee 3 17 32 46 
Acres. 
Ashtabula, Ohigs ss. sesan anes 8,192 
Westfield (Ni 322.03 aes 23, 490 


MISCELLANEOUS SOILS OF THE GLACIAL AND LOESSIAL REGION. 


Holyoke stony loam.—This soil is of glacial origin, and consists of 
about 3 feet of loam, containing 10 to 50 per cent of diabase and 
other bowlders. The areas occupied are rough and mountainous, 
occurring along the base of diabase ranges. The soil is chiefly 
devoted to pasture, though it is used also to some extent for fruit. 


1 2 3 4 


SOUL(3).0 04 os bvicte soa pee oar 16 35 38 6 
SubsOil (8B) ooo ve.eis ae ae (ate eta es eee 18 43 29 8 
Acres. 


Connecticut Valley, Connecti- 
cut and Massachusetts ...... 177, 088 


Alton stony loam.—A grayish or brown silty or sandy loam, 6 to 
10 inches deep, containing 25 to 70 per cent of stones and gravel. 
The subsoil iseither a sandy loam of brown color, ora clayey, sandy 
loam of reddish color, containing 20 to 70 per cent of granite, 
sandstone, and limestone fragments. Occupies the rolling and 
level uplands; fairly well drained. Derived through weathering 
of glacial material. A poor soil. Beans, corn, wheat, oats, an 
grasses are the main products. Truck and fruit do fairly well. 

1 2 SS s4 


Soil.(7) .seashd2.22 25 28 eee eee 21 39 25 14 
Subsoil (7) ca. oc.0 oes cee n eee eee 19 38 26 16 
Acres 
Long Tsland Noy... eee 100, 608 
, Lyons, N2Y 2-2 eee 38, 208 


Syracuse, No Y.- ose eee Salle 
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- Plainwell stony loam.—Loose alley sandy loam, 8 inches deep, 
un derlain by loose yellow medium and fine sand to a depth of 
3 feet or more. From 20 to 70 per cent of stones and large 
_ bowlders scattered on the surface and mixed with the soil and 
‘ subsoil. Large rounded hills and ridges. Derived from morainic 
material. Corn, rye, and buckwheat are grown to some extent, 


but the yields of these crops are low. 
ee. | Vpn BaP pce 


tee 47 35 12 6 
220 ae Ry SS er GURY 43, Fe EOS ES 
Acres 
Mion slam NewYanwoes. ice ss- 2s 5, 376 
POG LC MENG Cle oe ane cike ete.s ore cia es 1,472 


4 Saugatuck sand.—Soil to a depth of 9 inches consists of reddish- 
brown, black, and gray sands. Subsoil to a depth of 3 feet or 
more consists of medium fino sand, containing bands of sand 
‘cemented by ferruginous material. These bandsof iron crusts vary 
from a fraction of an inch to 1 or more feet in thickness. Occu- 
pies slightly depressed areas. The accumulation of iron is proba- 
bly due to deficient drainage now or at some former period. 
Truck, peaches, and small fruits do best, and grain fairly well. 


1 2 3 4 


ES ee es a BI AB Te © 38 
TSS (a) te an SAA ge 48 44 3 3 
Acres 
Allegan County, Mich .......-. 24, 120 


_ Clyde sand.—The soil consists of 12 inches of black medium and 
fine sandy loam, underlain by sand to a depth of 30 inches, in 
turn generally underlain by clay. Occupies low, flat lands, gen- 
rally swampy, and borders stream courses. When well drained, 
Besdnces good crops of corn, wheat, grass, oats, rye, and all fonds 
of truck crops. Excellent soil for sugar beets. 


ee Pes oe = Be tg 


mei (3)... Hae tae ss te awa cere 21 60 13 4 
EME S  Se tee oe yeh ws ied Ga te and Hd ee 38 = 4 Bice 
Acres 
Allegan County, Mich.......... 38, 600 


Pomme wMichocnocassctecset see 2,880 
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Shelby sand.—A brown or yellow loamy sand, 10 inches deep, 
grading into reddish-yellow sand of medium texture, underlain at 
from 24 to 36 inches by sandstone in place. Thesubsoil is derived 
from underlying rock, the soil being a covering of wash material. 
Occurs as gently rolling upland, just above the second bottoms. 
Adapted to track, small fruit, and peaches. Also adapted to 
wrapper leaf tobacco. 


SOL] (CU) vzed Shanon de Oo cao hea alegre 18 45 28. 9 
Subsoili(1) 320% sock ve eek oes ar tele rete ree 26 52 11 10 
Acres 
Shelby County, Moi... sccceeewe 448 


Cassadaga sand.—Coarse orange or gray sand, 1 to 3 feet or more 
deep. Occurs usually in upland valleys. Inclined to be wet or 
marshy, and needs drainage because of a hardpan subsoil. Very 
little under cultivation, is usually wooded, and generally has a 
thick growth of underbrush. Has at present little agricultural 
value. If it were cleared and drained, it would probably be 
suited to grass. 

1 2 3 4 

Soll-{1):%2, 228 ¢e-é.veveaeds epee eee 23 ) 44° eo 
Acres. 
Westfield, No Vi20,25.. o.ceerers 1, 660 

Wheatland sand.—Dark-brown sand, 12 to 18 inches deep, un- 
derlain by grayish-yellow sand of the same texture. An upland 
soil of glacial origin. Little agricultural value. Adapted to pas-_ 
ture and grazing. 

1 2 3 4 


SOL: (3), aoc 2b os oe 5 sys ates le eae ae ee 1 43 31 13 
SUDSOILM:. (8). S woene oo pace teen tee ee ee 11 40 34 14 
Acres. 
Fargo; N. Dakine aneseeeeeee 29, 504 


Volusia sandy loam.—The soil is brown or yellow sandy loam, 6 
to 10 inches deep, resting upon a fine orange sand 3 feet or more 
in depth; sometimes contains fragments of shale. Glacial origin 
from underlying shale material. It is a very productive soil for 
corn, oats, and potatoes—particularly for the latter, of which 
large yields are reported. Wheat, however does not do well and 
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seldom yields even a fair crop. Used for dairying. Small apple 


orchards numerous. 
1 2 9824 


Soil We Peetacreniticle iat cis scl  sie'scchesceceaceees LZ 18 47 16 
ME Rts go sor ce coe se Sacctuecth vceces 15 23 38 20 
Acres. 
WESEHOLOStNG: Vine woncsce eto cs oe 69, 940 


Oakland sandy loam.—Loose, loamy brown sand or sandy loam 
from 10 to 30inches deep. Sand is from medium to fine in texture. 
The subsoil is a clay loam or sticky sandy loam. This type differs 
from the Marshall sandy loam in having this clay subsoil within 
3 feet of the surface. It occupies rolling country and often occurs 
as rounded hills and ridges. Soil is of glacial origin. Drainage is 
good. Isagood corn soil. This yield could be increased by bet- 


ter methods. Wheat yields from 15 to 30 bushels, oats 35 to 75 


bushels, rye from 15 to 30 bushels, and hay 13 to 2 tons per acre. 
The soil is used for general agriculture, but it is especially adapted 
to medium and late truck crops and fruit. 


1 2 3 4 


AE Ree ete errors ohn Ser ooicie Srold ais cin Sicipic.e'cveinie om 16 40 31 13 
AR LISPRU LM (cy) epee rsterake see ch velo mois alata Sas ele © aye o0' 12 31 ol 25 
Acres 
PLOTUPIA Cree OME ereraeye aleve ave cre er=iecele 25, 984 


Manchester sandy loam.—A reddish or dark-yellow sandy or 
gravelly loam, of the medium grade of sand, from 8 to 18 inches in 
depth, underlain by loamy sand and gravel, containing frequent 
large bowlders. The surface is generally rolling, in the form of 
ridges and knolls, though the type occasionally occurs as low, flat 


terraces. A combination of glacial lake and stream deposits, and 


the material is exceedingly irregular in thickness. It is formed 
in part of the red Triassic rocks. The soil is naturally fertile, but 
the porous subsoil renders it readily subject to drought. Well 
adapted to peaches and fairly well adapted to corn. 


colin (2) oadbndos Aude OB a abEE Ieee ae Seeman sets 33 50 11 6 
I Aa tn ly ea ie ae Re ee 41 46 10 4 
Acres. 


Connecticut Valley, Connecti- 
cut and Massachusetts......-.- 44, 160 
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Winnebago sandy loam.—A brown to slightly reddish sandy tog 
heavy sandy loam, often containing considerable silt. The sand is” 
coarse to medium. Varies considerably in character and depth, — 
but averages about 10 inches. The subsoil is about the same in ~ 
texture, but more often of a reddish-brown color. From 18 to 36 
inches it is underlain by a gravelly till. The surface is rolling 
and uneven. Underdrainage is good. It is a very good corn soil, — 
although the average yield is not over 30 bushels per acre. Oats — 
are extensively grown, giving about the same yield as corn. 
Clover, timothy, and rye also do well. P 


Boil (ay 2.2. Leek Se eee 2% 36 *S5- 
Subsoll (4) soso vel. eseess eae eee ee 25 .. 342 22aese es 
2 Acres 

Winnebago County, Ill......... 88, 160 


Wheatland sandy loam.—Dark-brown sandy loam, about 14 
inches deep, underlain by loam, which ata depth of 6 feet or 
more rests upon a grayish-yellow or yellow glacial till. Glacial 
bowlders and rock fragments occur throughout the soil and sub- 
soil. Upland soil, generally well drained. Fairly well adapted 
to wheat, oats, barley, flax, and corn. 


SOL) (0G) circ wie ly cre are cis ms eee 9 i 26 2 
PuDSOI (6). 5.32 nee cca ta ele ae en 18 33 23 29 
Acres 
Fargo; N 7 Dak. 25 et cee eee 16, 768 


Janesville loam.—A fine brown loam, 12 to 14 inches deep, un- 
derlain by a firm massive yellow loam of very uniform texture. — 
Surface almost uniformly level; underdrainage good. Excellent — 
grain and tobacco soil. 


SOU: (3). 0.56% Se ecea cae ees coe 2 vi 71 20 
Subsoil.(3) ...cccacsvesten ovecen ce ee 7 8 74 16. 
Acres. 
Janesville,-Wis ....csaseeneeeeees 6, 656 


Derby loam.—This type is a mellow yellowish-brown to reddish- 
brown silty loam, 10 inches deep, grading almost imperceptibly _ 
into arather heavy reddish-brown silty loam subsoil. Occupies 
rolling upland prairie and iswell drained. A good soil for general — 
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1 2 5 4 














TREES hah. crecic an ators 0 3% aie ba eee e< ees Ae de 19 

NES Re een Crain Ole 1 40. 20 
aa cs Acres, 
Wichita, Kans..... SL A re 20, 416 


Volusia loam.—A brown or black loam, 6 to 10 inches deep, rest- 
ing on a yellow silty loam containing shale fragments and having 
_ adepth of 3 feet or more, in turn underlain by shale rock. The 
_ surface is strewn with shale and slate fragments and occasional 
3 erratic glacial bowlders. Occurs typically developed upon heavy 
rolling uplands, but extends down into the foreland along the 
BS lake. Derived from morainic material. Crops: Wheat, corn, and 
at lower elevations, grapes. 


Mes he Sh ys vecieng' vss. Bie 20 46% 27 


Race Ne cinns ob Son's Gate sissove s'c,9 2 deere Aas a 
. Acres 
ASA. ONLO ccs te cae lsc cis cs 173, 440 
Wiesthielan No Yisscencsss soe. 10, 030 


Elmwood loam.—(Sce description wnder soils associated with Norfolk series.) 
Warners loam.—The soil consists of 10 inches of mellow brown 
- loam, containing many calcareous nodules and a considerable pro- 
portion of marl, resting on a subsoil of white or gray marl. Silty 
in character and of soft, unctuous feel, containing thin layers of 
muck at various depths. Fairly good crops of corn and grass. 
Ee Acres. 

RI VIELOUISCAEN ten) G2 cients ciate aac ors niece a's 128 
Jackson loam.—Light loam with an average depth of 14 inches, 
- grading into a mottled sandy clay or clay subsoil. Occurs as sec- 
ond bottom, with a gently rolling surface. Is an alluvial soil. 
~ Produces about 15 bushels of wheat and from 25 to 40 bushels of 
corn per acre. Onions give large yields. Well adapted to light 
_ farm crops and to truck, wrapper tobacco, and peaches. 


1 2 3 4 


a ET ae a 
ME eee ee Se sci neta eyed hes 3's oe ng 2 2 41 44 14 
Acres 

SHelpY COUDLY;, MO, hasaccce tess 2,304 
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Madison loam.—Loose, friable brown or yellow loam or fine 
sandy loam, from 8 to 14 inches deep, resting upon a heayy loam 
or clay, usually becoming heavier below 24 inches. Throughout 
the soil and subsoil there are a few well-rounded gravel. The sub- 
soil is somewhat variable, occasionally consisting of alternating 
layers of sand and clay, with an occasional layer of cherty gravel. 
Occurs as second bottoms, generally level. An alluvial soil, 
derived from wash of valley slopes. Frequently the drainage is 
poor. Isagood soil for corn and hay and for truek crops, espe- 
cially for cabbage, tomatoes, and berries. 


il 2 3 { 

BOUL (2) terse ses ot Peele gen ate eee 8 25 40 27 

Subsoil (2) asices sccpne soetcs cus eede se -eeeeree 8 29... 40 Bee 
, Acres. 
Madison County, Ind............ 2, 240. 


Bernardston loam.—Light clay or silty loam of dark color, 10 
inches in depth, underlain by about 14 inches of a dark to yellow- 
ish loam grading into a dark slaty blue clay loam of very compact 

‘nature. This soil seems to be derived from the same class of 
material as the Hobart clay, but it is a soil of very much lighter 
texture. It occurs in very broken and hilly areas, and outcrops 
of the underlying argillaceous rocks are very common. Cultivated 
soils occur very largely in drumlinoid hills. Native vegetation is 
made up largely of hard woods, particularly sugar maple, but in 
the most stony areas, where the soil is shallow, chestnut, pine, 
and hemlock are common. It is a glacial soil, made up of argilla- 
ceous rock material. It is very fertile, being particularly fine for 
grass and grazing land. Also produces excellent crops of corn, 
oats, and rye. 

E 2 3 4 


Sol (2). oc. ake eee dase cn ae eee ee ee ee 18 34 34 14 
SuUbsoil. (2). nk |. ee eee 16 33 36 15 
Acres. 
Connecticut Valley, Connecticut 
and Massachusetts............ 16,064 


Memphis silt loam.—F ine yellow or brown silt loam, 0 to 8 inches, 
powdery when dry; chocolate-brown loam 8 to 40 inches, under- 
lain at from 2 to 6 feet by yellow silt of loess formation. Occupies 
uplands. Subject to serious erosion. Only about 20 per cent of 
total area cultivated. Largely forested to oak, hickory, and beech. 





- . on % 
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In Mississippi divided topographically into two regions, the Cane 

Hills, which are steep sided and narrow topped, and the Flat 

Hills, which are more plateaulike and cultivated to a greater 

extent than the Cane Hills. Cotton, three-eighths to one-half 

bale per acre. In northern areas good for fruits and vegetables. 
Tapa, Pork 


1D) yt ole Lay Desi 1S 
SUS RGT CRD os cee geek ee ee epee es ean Ae aaron i 6 75 17 
Acres. Acres. 
wounson County, Il........... LG peal 04a OmIOMs County Kyi eee cee ae 17, 984 
oseyeCounty, 10d ...-........ DVA0S tie. ZOO. MISS? ote eee. ok eee 140, 090 
BP COCOMVUISS s f.5.02-5.25.--.-0- 52, 288 


Delavan silt loam.—Is a brown, smooth, crumbly, nonplastic silt 
loam, 12 inches deep, underlain by a reddish-yellow, heavier silt 
loam, which in turn is underlain by a fine sand at from 65 to 75 
inches. Occurs principally in the southwestern part of Tazewell 
County. Is level and does not require artificial drainage. An 
exceedingly fertile soil, very highly esteemed for corn and small 
grain. 


1 2 3 4 
S01! (OA 2 C SSCa RS Spat eer aE en iia ae 2 8 69 21 
SVUOSGHD (OD) os 55ap Sted Ieee BCE SE GES ae eee ih oe 75 13 
Acres. 
AZeWelmuCOUNtY rll vac. cee 6 25, 600 


Elkhorn silt loam.—A black loamy soil, containing a large amount 


of organic matter, resting on a black loam of the same character, 


usually grading into a yellowish loam at a depth cf 24 inches. 
Occupies level bottom lands from 6 to 20 feet above mean water 
level. Subject to inundation during spring freshets. The drain- 
age is poor. Formed from loess, reworked by the river and modi- 
fied by wind action. Productive soil. Corn yields from 30 to 60 
bushels, wheat from 12 to 30 bushels, oats from 30 to 50 bushels, 


and sugar beets from 8 to 18 tons per acre. 


til (OEY a6 oo Sk ce Reon ee aaa CCE e Ee aeee aa 2 33 57 9 
MRI MN ee Pe tte ec sale 4s omnis so = Seo BS 1 26 63 11 
Acres 
SUAIUCOM UNG WI oeen tee ese cy sce ss 25, 152 


McLean silt loam.—Dark-brown to black silty loam soil, about 
12 inches deep, underlain by a mottled-yellow friable silt of a 
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hard, compact nature. At about 22 inches this grades into a — 


gravelly till. This soil is very similar to the Marshall silt loam, 
but differs from it in having the till nearer the surface. The 
surface is broken and hilly and the drainage is generally. good 
except in the more level areas. Corn averages about 30 to 35 
bushels and oats about the same. It is fairly good for hay. This 
type may be classed as a fair soil for general farming, though less 
desirable than the Marshall silt loam and requiring more careful 


‘treatment. 
1 2 3 4 


SOI) (1) 2... cence pkslec mariah ances <a eee 6 13 53 28 

Sabsol] (2) .. in. cs cence Ven ewes gee eee 6 4 “Sepa 
- Acres 
McLean County, Ill... 2 eee 17, 984 


Shelby silt loam.—A silt or clay loam, from 6 to 10 inches deep, 
grading into a stiff, dense, impervious clay. Plastic and waxy 
when wet, friable and loamy when dry. The soil is a dark-gray 
color; the subsoil is a dark, mottled clay, brown or drab, streaked 
with blue and red. Known locally as ‘‘the prairie,’’ and occupies 
level to gently rolling uplands. Supposed to be of loessial origin. 
The greater part is fairly well drained, but the impervious subsoil 
causes water to collect on very level areas after heavy rains. 
Fairly easy to cultivate. Principal crops are hay, corn, oats, and 
wheat, with miliet, Kafir corn, and sorghum as secondary crops. 
Hay yields from 2 to 8 tons, corn 35 to 40 bushels, wheat 15 to 20 
bushels, Kafir corn 20 to 40 bushels, and millet 30 to 40 bushels 
of seed per acre. The type is a typical grass soil, and large 
quantities of seed are produced. Fruit also does well, and the 
production of apples is of some importance. ; 


SOL (3). 22h ac Paves Soe oe Cee eae eee 3 4 74 19 
Subsoul (3) 2ssefee en re Pere se 5. 4 4 55 38 
Acres. 
Shelby County, Mo 22 _aeesu-ee 216, 896 


Marion silt loam.—Consists of silt loam of light-brown to white 
color, with an average depth of 12°inches. Subsoil consists of a 
hard, stiff silty clay of mottled appearance, locally known as hard- 
pan, the predominating colors being gray, light yellow, and reddish 
yellow. Between the soil and subsoil occurs a white layer of com- 
pact silt, which crumbles easily between the fingers. Occupies the 
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level prairie land. Of loessial origin. Wheat, corn, and grass are 


the principal crops. Yield of grains rather small. Apples do well. 
a De a eae | 


a a ae eee 3 7 76 14 
PME eS fe enn Ga ce elec a ap nieces eae ns ae ate 63 =. 26 
Acres. 
Carve COUN pel lise weenie. 260, 544 
CunionsCOunty, Vile. sso seo... 172, 480 
PC AL COUMEY, Cll icc secyce. 86, 464 


_ Waverly silt loam.—A_ light-brown to white silty loam about 10 

inches in depth, underlain by a grayish or yellowish silty loam of 
closer texture. Occupies bottom lands and marshy depressions. 
Owes its origin to sediments washed from adjoining prairies, 
_reworked with organic matter. Corn principal crop. 


“S Ve Le 3 4 

Sap! CHEE) os teks oa ns 2 9 73 16 

SUIT? (CO) Sa See ee ee 2 9 72 16 
“Acres. Acres, 
Sey County, Iil.-.:....'......-.-. nO, oom POsey County, Ind 22-20 225-5. 2. 16, 384 
Gini County, Ill............-. Mle daote Clair, County, Dl 2. ....5.- 25, 152 
Bonunson County, Ill............ Sle Cog He unaom COUNTY, KYy-.......---- ce 25, 216 


Elmira shale loam.—Light-gray loam, 10 or more inches in 
depth, containing considerable silt and fine sand. The subsoil, 
from 10 to 24 inches below the surface, is of the same texture as 
the soil, but lighter in color, and contains large quantities of 
angular shale fragments or bowlders. All general farm crops are 
raised, but to obtain the best results a liberal application of 
manure is required. 


Le O04 e Stee 16 


ICEL LON TEAY |, 2fnicisinresoe. a «ld ae ere 8, 512 


Alloway clay.—(Sce description under soils associated with Norfolk Series.) 

Griffin clay.—A very compact soil, composed of medium to fine 
gravel, coarse sand rounded by water action, and clay. The clay 
is dark brown or mottled in color, very stiff and waxy, and diffi- 
-eult to work. There is an average gravel content of about 10 per 
‘cent. Occupies the broad, level floor of Black River Valley. 
_ Alluvial in origin, and the presence of so much gravel may be due 
to the reworking of glacial material. A large proportion of the 





128 Glacial and Loessial Soils. 


type is covered by forest. Corn is the chief product, but consid 
erable areas are devoted to wheat and oats. ; 
1 2 y 


BOUT) S09 <2 shah enact apa ae es. 83 17. 26> ee 41 
SUT DSOLIN Seo ee Bee cece Sate | 37 ay 20 26 
Acres 
Posey County, Ind 2s22222--e-e- 1, 600 


Shelby clay.—Fine sandy or silty loam of a gray or brown color, 
from 3 to 8 inches deep, grading into a reddish-yellow sandy clay 
which extends to adepth of 3feetormore. Locally termed ‘‘ white 
ouk lands.’”’ Iron pipes and concretions are usually found. The 
subsoil is made up mainly of pockets of sand and clay with occa- 
sional thin lenses of cherty gravel. Is of glacial origin occurring 
below the Shelby silt loam, and exposed through stream cutting 
and erosion of the overlying prairie. Occupies steep slopes adja- 
cent to the water courses. Native growth is white and scrub oak 
with a scattering of red oak and hickory. Much less productive 
than the Shelby silt loam. Adapted to pasturage and poorly 
adapted to wheat and corn. The former yields an average of 
about 10 bushels and the latter about 25 bushels per acre. Used — 


almost exclusively for pasture. 
1 2 3 4 





SOM (3). Fo eaw cs sec ee eee Ae ee 14 32 40 13 
SubsoLl (3)... 2s Seae beac eee te eee 12 20 25 40 
Acres. 
Shelby County,.MO.. acc eeeee eee 71, 168 


Hobart clay.—A shallow covering of from 1 to 4 inches of a gray - 
or dark-brown clay, underlain to a depth of 3 or 4 feet by heavy — 
drab-colored clay. Below this the subsoil is mixed with fragments 
of the underlying shale, and finally grades into shale rock.. The 
soil as well as the subsoil contains fragments of shale. When the 
soil is wet, it is very adhesive under foot and has a greasy, oily feel. 
In dry weather it often bakes to the detriment of growing crops. 
On account of the impervious clay and shale underlying these soils, 
there are many fresh-water springs. Owing to the stiff tenacious 
character of the soil and its location on the steep sides of bluffs it’ 
has little value except as a sheep and cattle pasture. 


: 1. gee 
Boil (2)...0. 2s. a ne ee 1 -94>]4anee 
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- Fargo clay.— Heavy black clay 6 to 14 inches deep, underlain by 
gray or blue clay of the same texture. At from 5 to 9 feet occurs 
a mottled gray, brown, and yellow clay, similar to the subsoil of 
the Miami black clay loam. When wet this type is very waxy and 
gummy and hasan oily feel. It is exceedingly shj»pery under foot 

and often sticks to wagon wheels in great quantities. Very diffi- 
cult to till. Occurs in depressions in the upland. Drainage poor. 
Very strong and prod-ctive soil when well drained. Ze to 
general farm crops. 

1 2 3 4 


a Serb io. bobs se OU. 
SURE 2G <5: «2. => -02-------- So dee ce 1 le 26.066 
Acres. 
Hae OMN tDAKaers cee te ies sacs 3 40, 000 


RESIDUAL SOILS OF THE PRAIRIE REGION. 
OSWEGO SERIES. 


The soils of this series are derived from interbedded sandstone, 
limestone, and shale. 

Oswego fine sandy loam.—A yellowish-brown heavy fine sandy 
loam with a depth of 12. inches resting on a subsoil of the same 
material of a lighter yellowish color and somewhat heavier in tex- 
ture. This is an upland soil occupying low, rounded knobs and 
ridges, and having a rolling surface. The drainage is excellent. 
The type is residual, being derived from sandstone and arenaceous 
shale, which occurs in places a few feet beneath the surface. Corn 
and oats are the important crops, the former yielding from 20 to 
30 bushels, and the latter about 25 bushels per acre. Very little 
wheat is grown on this soil, as it is likely to winter-kill. Best 
adapted to fruit and truck. 


1 2 3 4 
PR Ieee eo aioe cain ena n'ciec = Sooo assvicices 2 52 32 14 
ME ee Ae cig nape s 0.0 t= cw oecece ss0< 2 50 39 82 17 
Acres. 
PATRONS MIC ANS 3.3 tte ieee <\cee<ale 9, 728 


Oswego loam.—A gray to yellowish silt loam, 0 to 10 inches deep, 
grading into a stiff clay, becoming stiffer and more impervious as 
the depth increases. Occupies gently rolling upland prairies. De- 


31896 —04——9 
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rived from shale, with here and there an interbedded layer of se sand 
stone or limestone, and in places outcrops of bituminous ¢ coal 
When dry is apt to bake and crack, but breaks up ‘into a mellow 
loam when plowed. A soil of fair productivity, used for genera 
farm crops. The average yield of wheat is about 18 bushels, of 
corn 25 bushels, and of potatoes 80 to 100 bushels per acre. Flax 
,and rye are grown to some extent. ‘a 


: 
1) 3 / 
Soil :(3) cs .nos. ata tee eee ee 3 22 - >) DP aes } 
Subsoil (3). «cee Fenass noes steele eee 3 ° 17 eee 
Acres. 

Parsons, Kans...--+--5-5 se eee 92, 096 


Oswego silt loam.—The surface soil is ashy-white, fine, s¢ 
flourlike silt loam, with a depth of 12 inches, changing abruptly 
at that depth into a stiff, very impervious drab to reddish-colored 
silty clay, locally know as hardpan. Found in nearly level areas. 
Origin a matter of conjecture, for while overlying the shale rock 
and being, it is thought, partly or wholly derived therefrom, the 
remarkably uniform depth of soil and sharp demarcation between 
the soil and subsoil, together with the existence of layers of water- 
worn gravel, sometimes found at 18 or 20 feet below the surface, 
seem to indicate the agencies of water or wind, or both, in the 
formation of the type. Soil clods badly if plowed when too mois’ : 
but is easily put in good tilth by further cultivation. The typ 
is not a strong soil but could be brought to a much higher sta‘ 
of productiveness by manuring, plowing under green crops, af d 
deeper plowing. Wheat, corn, and hay are the principal crops, 
yielding, respectively, an average of 15, 25, and 15 bushels per acre. 
Flax, formerly grown, produced 10 bushels per acre. Wild hay, 
an important product, yields from 1 to 14 tons per acre. Sweet 
and Irish potatoes and melons give fairly good yields. Seems best 
adapted to grass and wheat. 


i 2 3 4 
SO" (8) wicks code de owe tes een ee a 12 72 14. 
Subsoil (3) .2cc0. 40.052. 1 oe eee ee 1 7 ithe 
Acres. 


Pur rsons, Kans, 225 so-so eee 21,568 i 
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SEDGWICK SERIES. 


Sedgwick sandy loam.—A medium to fine reddish-brown or 
chocolate-brown sand 10 inches deep, underlain to depth of 20 
inches by a reddish-brown sticky sand, resting on a heavy sandy 
clay. Occupies rolling upland prairie west of Arkansas River. 
Adapted to corn, wheat, and other grains. Also a good soil for 
fruit. 












Loe tes Robes 
I Se Dy eee | iad Whaat 


SI tS fb aisle aloic np via swe nsS scenes 21 ots 33h POG 18 
Acres. 
CORSE ISIN ANS he sass see ccnson- 2 24, 064 


Sedgwick loam.—Consists of a fine mellow reddish-brown loam, 

10 inches deep, underlain by a heavy, somewhat tenacious brown 

loam, containing considerable fine sand. Occupies rolling upland 

_ prairie, is easily cultivated, and usually well drained. Derived 

from unconsolidated material of Tertiary age. Adapted to 
_ ordinary farm crops, such as corn, wheat, oats, and Kafir corn. 


| 1 2 3 4 


se GEE SE aS Serene tee 2) 60 10 
I ee ee eee 1 See 2 Ria 7 A 
4 Acres. 
DVB CUM CH PICHIIG sce s co Sac ocaee 47, 040 


Sedgwick clay loam.—A chocolate-brown to dark-brown friable 
silty loam about 9 inches deep; at from 9 to 20 inches it grades from 
a heavy brown clay loam to a dark-brown clay; at from 20 to 36 
inches it becomes lighter in color and more silty. When wet the 
soil is very sticky, and in drying forms a thin crust on the surface. 
~ Occupies a high rolling prairie and is well drained. Derived from 
_ the weathering of Carboniferous limestones and shales. Adapted 

to the production of corn, wheat, hay, fruit, and vegetables. 


i 2 3 4 
8 ES ee ees 2 18 73 12 
a a ee ea 2 9 74 15 
; Acres. 
SPRAIN TAS pas kes clayateciogteeee 91, 648 


_ Sedgwick black clay loam.—A fine-grained black silty loam, 12 
inches deep, underlain by a tough heavy bluish-gray to drab clay, 
extending to adepth of 3 feetor more. Occupies flat or depressed 
areas on upland prairie, and is poorly drained. Formed from 


as 
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wash from the surrounding soils. Generally used only for pas- 
ture, although thorough drainage converts it into land well adapted 
to wheat and corn. 


SOU] (Dis rc oes gun des 20s a aete oleae setae te een 3 39 48 9 
Stibsoil (1) \<..co- seis ten cele ve vole ee ete eae eer 1 17 52 31 
Acres 
Wichita, Kans. 222-2 -5 oes 5, 568 


MISCELLANEOUS RESIDUAL SOILS OF THE PRAIRIE REGION. 


Lincoln sandy loam.—The soil is a light-gray to brown sandy 
loam from 0 to 15 inches in depth, resting on a lighter colored 
material slightly more sandy than the soil. Occupies low, flat 
areas bordering streams, and isa pure alluvial in origin. Notsub- 
ject to overflow, and in general well drained. Best adapted to 
corn and alfalfa, which sometimes suffer from drought owing to 


the loose porous nature. 
‘ 1 2 3 4 
SOM! (3). ...<2ddaesecsdabeseaes sede e een 5 68 18 9 


Subsoil (3). S255 seco ceed oe eee Cee eee eee 5 62 22 10 
Acres, 
Russell, Kane's... 2405 sees 8, 882 


Benton loam.—A light-brown or grayish silty loam from 3 to 12° 
inches deep, often containing small fragments of shale and lime 
stone, resting on a subsoil of lighter color, almost wholly made up — 
of partially decomposed shale, but carrying a small proportion of — 
limestone, also in various stages of disintegration. Ata depth of 
from 25 to 36 inches the rotten shale and limestone in the subsoil 
often appear as soft chalky particles. The soil occurs along the 
banks and ridges bordering streams, and the topography is rough | 
and broken. The drainage is rapid, and if anything too thorough, — 
while the steeper slopes are subject to erosion. The soil is reside 
ual, being derived from layers of fossiliferous shale and limestone 
Supports a good growth of grasses, and because of its rough, uneye 
surface it is used mainly for pastures. On the more level slope 
Kafir corn and sorghum are grown. Well adapted to sto 
raising. 

1 2 3 4 


SOIL-(2) occa ee eee ee 13 25 82 32 
subsoil (2) stole cnet Boe ee 13 20 25 42 
Acres. 


Russell eK ansie senna ee 35, 456 
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Walde loam.—Brown or grayish-brown silty loam, about 12 


inches deep, resting on a subsoil of the same character, but of 





lighter color and becoming heavier with depth. Bottom soil 
along smallerstreams. Derived from the erosion of limestone and 
shale. It is well drained and not subject to overflow. The 
average yield of wheat, from 12 to 15 bushels; of corn, 25 to 30 
bushels per acre. Alfalfa produces from 4 to 5 tons per acre. In 
general the soil is well adapted to agricultural purposes. 


1 2 3 4 


ST) (GY) ocd ct ORS eee ee ae a 3 23 58 15 
ea. Roe ie i 2 70a h 19 
Acres. 
EUITSSOL KGS meena ase e's o 12, 864 


SOILS OF THE FAR WEST. 
MARICOPA SERIES. 


This series is made up of colluvial soils of granitic origin. 

Maricopa stony loam.—Sandy loam 4 to 6 feet deep, containing 
stones and bowlders, underlain by bed rock and masses of bowl- 
ders. These often project above the surface. Lower slopes of 
the mountains. Has little agricultural value at present, being too 
stony, and besides usually lying too high for irrigation. But for 
this disadvantage of position in most areas and the scarcity of 
water in others, some part of this soil might be used in fruit 
growing. 


Acres. Acres. 
Bema tani........-...----- BORIooU eeVIiecr- Valley, Wtahioscsss seo: a 4,210 
Beene, Utah ..............- a16,600 | Weber County, Utah.......... a5, 700 


Maricopa gravelly loam.—Sandy loam 6 feet or more in depth, 
containing gravel within 3 feet or less of the surface; always well 
drained. Gravel usually from one-half inch to 13 inches in 
diameter, generally increasing in amount in lower depths. High 
bench lands and sloping valley floors in narrow valleys. When 
too high for irrigation this soil is used to some extent for dry 
farming to wheat. When irrigated it forms desirable land for 








a Mapped as Bingham stony loam, which name will not be used hereafter. 
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alfalfa, grain, and fruit. In California fruit is grown on this s soil 
without irrigation. Considerable seepage from canals. 


1 2 3 4 


: a 


Soi TOP ce. waco oa'» tose tee be «etter 16 41 2655 13 
Stbsotl (10). <5. sicei 5c oo swine oo em errs 14 44 26 12 ‘- 
Acres. Aeres, 
Baier Olly, OTCR sacs eae ees 17,216 | San Gabriel, Calo-222s.eeeeeee b15, 360 
Pos Ane eles,’ Cal {..22. 7.5 72 20- 5,952 | Sevier Valley, Utah........... a38, 400 
Provo, Utah ta tisiktestachsteee 48,128 | Solomonsville, Ariz........... . 12,864 
Set oa ce, (UAS ie eee eee a35, °80.| Ventura. Cale seeeaeee Pee ed b4,310 
Salt River Valley, Ariz........ 51, 066 





Maricopa sand.—A coarse, loose, incoherent sand, 3 feet deep 
underlain by sandy loam grading to sandy adobe. Occupies 
higher slopes and levels. Has excellent natural drainage. Owes 
its origin to deposition by streams. a 


. 1 2 3 4 

Soil (2)... c:.vaases desdqdsoes eae ee 20 47 2% 9 

Subsoll (1). <c.eces-se. + -atts eee 18 - “$45 eee 
Acres. 
Lower Arkansas Valley, Colo... 14, 208 
Solomonsyville; Ariz. — 2. ee eee 17, 728 


Maricopa sandy loam.—Sandy loam with less than 10 per cent of 
gravel, 3 feet in depth, underlain by sandy loam containing layers 
of caleareous hardpan. Composed of colluvial granitic material. 
Medium elevation in Salt River Valley, Arizona. Adapted to 


alfalfa, fruit, and grain. 
| 2 3 4 


Soil’ (19)... «s-seb gon can ogee een cane nanan 19  4f . 36a 
Subsoil..(9) «0: -c22h2 5. sow eee cee Saree 16 34 31 18 
Acres. Acres 
Daker City, Orep 5. ..dssseenne 30, 784 | Salt River Valley, Ariz........ 106, 906 
Los7Angeéles Calke aver ece 13, 888 | Solomonsville, Ariz ........... 10, 368 


Lower Arkansas Valley, Colo. 156, 096 


Maricopa loam.—Reddish loam, 3 to 6 feet in depth, underlain 
by loam containing layers of calcareous hardpan. Lower valley 
land. Colluvial soil, derived from finer waste of mountain slopes. 
Adapted to alfalfa and grain. 





«Mapped as Bingham gravelly loam, which name will not be used hereafter. 
b Mapped as San Gabriel gravelly loam, which name will not be used here- 
after, 
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bet x, 1 2 3 4 
i aap eli ASS a ea ea Bens tute 1 es Sale aie 
EE eal in oa Rags wae ga does an adwesice ssp Beee 22h), 22 
Acres. 
Salt River Valley, Ariz......... 20, 650 


_ Maricopa silt loam.—A heavy brownish silt loam, with a depth 
of 6 feet or more. The soil has an exceedingly fine texture, crum- 
_ bling to an impalpable powder when dry, but becoming very 
sticky when wet. It is easily puddled, bakes upon exposure to 
the sun, and somewhat resembles an adobe in physical character- 
_ istics. Erodes into vertical walls, washes, and gullies. Except as 
_ very small particles, the occurrence of gravel on the surface is rare. 
Occurs in valleys and along streams. Generally level, except 
_ where cut by washes. Native vegetation is sparse and often want- 
‘ing on wind-swept areas. Both surface and subdrainage is apt to 
be deficient. Some alkali accumulations where irrigated. Best 
adapted to alfalfa, wheat, barley, sorghum, Egyptian and Indian 
corn, and sugar beets. 





feien bance 
LS GE a ae eee 1 


fh 68 25 

ES BES NS ee eek ea rr ewe. 5 a 
Acres. 
Solomonsville, Ariz .........--. 11, 648 


_ Maricopa clay loam.—Stiff reddish clay loam, 6 feet or more in 
depth. Low valley land. Colluvial soil, heaviest product of the 
wash from the mountain slopes. Adapted to grain crops, but 


rather heavy and compact for alfalfa. 
ORES Se i 


pel a ae 10 21 38 31 
GON 2 15> 538 29 
Acres. 
Lower Arkansas Valley, Colo... 832 
Saltehiver Vienlley,ATIz..-->--..- 8,713 


_ Maricopa sandy adobe.—A yellowish-brown or reddish sandy 
_ adobe 6 feet or more in depth. Occupies lower levels. Drainage © 
good. Owes its origin to stream wash and disintegration of rocks 
in place. Contains some alkali. Alfalfa principal crop, but good 
yields of sorghum, corn, wheat, and oats are produced. 


1 2 3 4 


ul UES 6s 5a ic eS ae eae ea a 50 28 16 
Ee og ee Se re ee ee b 45 24 26 
Acres. 


Lower Arkansas Valley, Colo... 37, 284 
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FRESNO SERIES. aa 


The Fresno series and associated soils are of granitic origin, and 
occupy valleys and Pacific Coastal plain. a 
Fresno sand.—Coarse, loose, incoherent sand, 6 feet or more in 
depth, naturally free from alkali. Level plains, deltas;. of sedi- 
mentary origin. Adapted to stone fruits and truck when irri- 
gated; occasionally dry-farmed to wheat. Is used for English 
walnuts. Similar to Norfolk sand truck soils of the Eastern States. 


1 2 3 4 





SOU(81)/-<200 essen cee oes amas eee = eee 30 54 10 4 
SUDROI (9) eevee cece gee ses oatahe ete eee 27 47 16 6 
Acres. Acres. 
Hrasnor Cole. ce asec ee-ee neces 163,200 | Provo; Utah 2212s. eces eens - 10,368 
Hantord: Gal; ii.c3 2s ele 20,790'| Salt Lake; Utal:.. 3 Ageeeeeees a3, 020 
TNA, Od seyes Set eo cern ees 50,112 | San Gabriel, Cal;..22.. 2 aaeeee 645,420 — 
LosAngeles,- Calo. 0-2 ieee aces 58,112 | Santa‘Ana, Cal Wve ese 66, 380 
Lower Arkansas Valley, Colo.. 95,680 | Ventura, Cal.............-.... 6, 430 
Lower Salinas Valley, Cal .... 25,030 | Weber County, Utah .......... ¢ 23, 700 


Fresno red sand.—This soil consists of compact red sand of — 
medium texture to a depth of 6 feet or more. It is derived from 
disintegration of crystalline rocks. This material has been carried 
down from the mountains and distributed usually in gentle slopes 
by foothill streams. The surface is also somewhat modified by 
wind action. It is well drained, free from alkali, and adapted to 
vines, stone fruits, and truck crops. 


Soil (5)... 25-64 vs eceseen eee 42 48 


Fresno,. Cale: sn. sees eee ae eeee 43,776 


Fresno fine sand.— Dark-reddish fine sand, micaceous, usually 6 
feet or more in depth, but often streaked with coarse sedimentary 
deposits. Sometimes underlain by sand or fine sandy loam. 
Occurs in level delta plains and low river terraces. Derived 
largely from disintegration of granitic rocks. Generally well 








a Mapped as Jordan sand, which name will not be used hereafter. 

b Mapped in part as San Gabriel gravelly sand, but now included asa grayelly 
phase of Fresno sand, 

¢ Mapped in part as Jordan sand, which name will not be used hereafter. 
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drained, but at times (in the Hanford area) alkaline. Excellent 
fruit soil. Used for alfalfa, beets, potatoes, and truck crops. 


1 2 3 4 


EERE aE. oink escent csetes cvs cucc 12 58 24 6 

coe SULT (5) Se ere a le ae 13 46 29 8 
Acres. | Acres 
SeeetOrG, OAl.......-... SPAS @51,.250 | Los Angeles, Cal... 2.2... ccccee 16, 128 
Lower Arkansas Valley,Colo.. 5,952 | Lower Salinas Valley, Cal..... 17, 040 


Fresno sandy loam.—Sandy loam or very fine sand with proper- 
ties of sandy loam, 3 feet in depth, white in color, ashy texture, 
and locally known as ‘‘ white-ash land,’’ underlain by bluish cal- 
eareous alkali hardpan, which softens upon application of water. 
Lower, level plains of Fresno County, Cal., derived from degrada- 
tion of beds of sand, clay, and volcanic ash. Generally contains 
alkali; when free from such it is an excellent grape and fruit soil. 

eo mew ke | 


SIOUUL (UPN 2s a Sao eat og Sees Se, 6 58 26 12 
SY ENS HAN Se ih ee oe er 8 54 29 9 
Acres, 
UT ESTI OOD etre erecta ate acco tt eine 69, 811 
TE aii yon fo be OF ce een 10, 860 
IDB CIG) (GENE ee pees esaeSeere 36, 032 


Fresno fine sandy loam.—Fine sand having the properties of a 
sandy loam to a depth of from 3 to 6 feet, grading into a coarse 
sand. Coastal and delta plains of rivers. Well adapted to such 
crops as alfalfa, Lima beans, and grain, and truck crops, but not 
so well adapted to fruit, except when well drained. A fine Eng- 
lish walnut soil in Southern California. 


tet nh. s cei c's sseo sess ecese 5 48 34 9 
EES a ae i 53 28 11 
Acres, Acres. 
ofS COR ES ea SOSOS2 ale CAM tae AAs Ol at ses fe ae ee 11 552 
Lower Arkansas Valley, Colo . 236,288 | Ventura, Cal.................. 12, 900 
Lower Salinas Valley, Cal..... 1SeLsOnmeNVeber County, lita tile sce ae 86, 400 


Parecabriel, Cal.............+- 10, 790 


aMapped as Hanford fine sand, which name will not be used hereafter. 
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SOILS ASSOCIATED WITH THE FRESNO SERIES. 





Soledad gravelly sand.— Very coarse brown sand and fine gravel, — 
composed of sharp fragments of granitic rocks and 6 feet or more 
in depth. Occurs upon large fans of from 3° to 5° slope, extend- — 
ing from granitic foothill formation. Surface sometimes becomes 
compact and very hard, especially when packed in roads. Rather 
deficient in plant food and not retentive of moisture. Adapted to 
grain, with fair yields in favorable seasons. Free from alkali. 

1 2 3 4 
Soil:(L) -.s-2- v-a22- 20a ees 55 eee 61 © “23°> ieee 


Lower Salinas Valley, Cal........ 7, 600 


Hanford fine sandy loam.—Dark-colored fine sandy loam, mica- 
ceous, 4 feet in depth, underlain usually by 2 feet or more of loam 
or sandy clay. Occurs in level delta plains, and is derived largely — 
from the disintegration of granitic rocks. Good corn and grain 
land; also valued for vineyards. Generally free from alkali. Prob- 
ably should have been correlated with Fresno fine sandy loam. 


1 2 3 4 


Soil (2) 20. ace. reed ae are 9 37 34 15 
Subsoil. (2) «sessed an cpt 7 37 42 12 
Acres. 
Hantord, Calcio s.2ee.e see 30, 010 


Salinas gray adobe.—Dark-gray adobe, grading in texture from 
sandy loam containing considerable fine gravel to silt loam. Oc- 
curs about edge of foothills and extends into the bottom lands. 
Thirty inches or more in depth, usually underlain by a fine sandy 
loam and fine sand, occasionally by coarse sand and grayel. Seems 
to be derived largely from granitic material. Adapted to barley 
and other grains and sugar beets. A loose, friable, and excellent 
soil if irrigated and properly cultivated, but refractory if allowed 
to bake. Generally free from alkali. 


Soll (5) ..c.c3..286s20.2 ee eee 9 21 38 31 
Subsoil (5). 22i0.... 5 ee eee eee iS 27 30 ye 
Acres 
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‘San Joaquin red adobe.—Sticky red adobe, with texture of loam, 
6 feet i in depth; usually a layer of red sandstone hardpan in ieier 
8 feet. Margins of plains adjacent to foothill streams; derived 
_ from foothill stream wash. Adapted to grain crops. 


| La ee Ba A 
eed a pe AS c= AD wa DAY 92/10 


0 a £5, Sora rcr. © 19 
Acres 
TIRE Say del) Lae le Se ae a 12, 691 


San Joaquin black adobe.—Heavy black or brown adobe soil, 4 
to 6 feet deep. Subsoil varies from sandy adobe to heavy clay 
adobe, or it may be decomposing shale. Margins of valleys along 
foothill streams in California, often extending out into the val- 
leys. Derived from crystalline rocks or shale. Soil is difficult to 
till, but very productive. Adapted to grain crops and used at 
present for citrus fruits where water supply is adequate. 





i Ser Be eee se 
URE es SS Se i ae SS 2 iy, 43 36 
Acres. Acres. 
(Si, (CEN SES ae a Piocim mull Ganriel, Cals, 0... t22. 2c: 23, 650 
Oe Dad Odmoan Ose, Cal. 5.60 3.55% oe ao 30, 400 
Dem eaneeles, Cal ............... CuO ail ey ATE Cal trie eel ss ce 16, 088 
Hower Arkansas Valley, Colo.. 4,096 | Ventura, Cal ................... 4, 290 
Lower Salinas Valley,Cal ...... 11, 580 


YAKIMA SERIES. ° 


_. This series is derived mainly from the disintegration of basaltic 
rocks and volcanic ash material. 

Yakima stony loam.—Basaltic bowlders and outcroppings in too 
great quantity to permit of cultivation. Space between bowlders 
- occupied by small patches of Yakima sandy loam. Occurs on hill- 


_ sides and plateaus in valleys. Well drained and free from alkali. 








Acres, 
A BV EUKTILED; VV cis Meme ortomt a cfclore repels els 8, 960 


Yakima gravelly loam.—A loam soil containing from 25 to 80 per 
~ cent of rounded, waterworn basaltic gravel, usually from one-half 
inch to 3 inches in diameter. Occupies valleys along small 
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streams, and has been formed by material brought down from — 
higher levels by these streams. Greater part used for pasture, 
although when cleared and cultivated, well adapted to the grows 
of fruits, vegetables, and small berries. 


_ 
re 
eo 

Co 


Walla Walla, Wash ............ 10, 048 


Yakima sand.— Medium and fine sand, a few inches to:6 feet in 
depth. Underlain by sandy loam of same composition as Yakima 
sandy loam. Of eeolian origin, occurring in dunes and drifted 
areas. Adapted to hops, fruit, berries, alfalfa, grass, and truck, 
but difficult to cultivate on account of drifting. Generally well 
drained and free from alkali in its uncultivated condition. 


1 2 3 4 


Soil-(4) Mito: Nha ee tecs ce lees che ee emaee 16 67 ala. 4 
Subsoll (2) oc) 0. .tccascesex te aeeb sas eee eee 2 56 8 4 
Acres. 
Blackfoot, Ldano.e. ses Sena 31, 104 
Boise, Idahoceee: oe se eee a17, 430 
Yakima. Washz..22o.0ce eee b 20, 660 


Yakima fine sand.—A light brown, gray, or ash-colored sand 3 
feet deep, underlain by sand or gravel. Occupies low, level ter- 
races or benches along Clearwater River. Easy to cultivate, and 
owes its origin to weathering of blended alluvial deposits. Fruit 
the principal product. 





SO). (8) c4.9cocs teayeckee ees e eee see eee 5 54 32 5 
pubsoll (1)... ss... aann se ane tae 8 bl. sehocneee 
Acres 
Lewiston [daho sso: see eee PAA NW 


Yakima sandy loam.—Grayish, fine sandy loam, 6 feet or more in 
depth, with occasional strata of fine sand and bands of voleanie 
ash in surface 6 feet. Occupies hills, slopes, and level valley floors. 
Adapted to hops, fruits, and hay crops. j 
1 2 3 4 
DOU(CL7 cote foion Seer eee oe eee ne ee 7 30 52 9 
Bubsoil (16) 2.521... cep le ee eee De 424 58 uae 


«a Mapped as Snake River sand, which name will not be used hereafter. 
b Mapped as Sunnyside sand, which name will not be used hereafter. 
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Acres. | Acres. 
Baker City, Oreg .............-- 10,816 | Walla Walla, Wash............ 64, 896 
Pemieion, Idaho ..,..-.....-... 6202p Yakimea,-Wash-..... <2. cose. lec 149, 580 


Yakima fine sandy loam.—The surface soil is a mellow, friable, 
brown sandy loam from 10 to 16 inches deep. The subsoil con- 
sists of a light-brown silty loam, heavier and more plastic than the 
surface soil. The type is easily tilled and well drained. Gener- 
ally occupies rolling hills. Wheat is the principal crop. 


1 2 3 4 
a Se 2 16 1B 10 
EN eS en ape a Se 1 12 76 10 
Acres 
WeeWaAStOMetdailnOrasssess. =. s 172, 992 
WElaa VV alls aV Sls sacs oo <5 26, 688 


Yakima loam.—Loamy soil 2 to 6 feet in depth, sometimes over- 
lying sandy loam or sand, but often resting directly on coarse gravel. 
Not well drained. Usually free from alkali. Alluvial soil. Hay 
and pasture land. 


1 2 ¢ 4 
UME areca cae cect eras & cde Sob cee co's 4 29 51 14 
0 RE ES oer ee 8% 630) 4) 425 18 
Acres. Acres. 
mMKCT OILY, OTeCS . <...--..--+-- ZO GUM Olsen LON Onn seas Joan eee ee a1,500 
irae KTOrdsTdanO....-....+---- Zale ZOO allem Vy alla. Wasbeae.s. ac semece 3, 392 


Yakima silt loam.—A grayish-blue, brown, or black loam, rang- 
ing from a fine sandy to a heavy silty texture, and about 10 inches 
deep, underlain by a dark-gray or bluish loam with adobe tenden- 
cies. This is in turn underlain by a lighter material, occasionally 
of a yellowish cast, containing some sand. Occupies valleys and 
is generally quite level. Formed by weathering of sediment 
washed from hills of Yakima fine sandy loam. Wheat forms the 
principal crop. Timothy, barley, oats, and alfalfa are also grown. 


1 2 3 
eee 6 5s onl ed's w 015 b oin'n'oteotein se rai 4 12 68 15 
Simon! (Ohaest sh aeee Sees eeeiSee ease 3 19 64 14 
Acres. 
WEWASbOI LGMNOg ees ec sece ee ee 15, 9386 








a Mapped as Caldwell loam, which name will not be used hereafter. 
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REDFIELD SERIES. 


This series is derived from disintegration of red sandstone and 
usually occupies valley areas. | 

Redfield sandy loam.—Red sandy loam, 6 feet in depth. Soil 
derived from disintegration of red sandstone, and is usually well 
drained. In certain areas soil contains gravel within 3 feet ef sur- 
face, and this gravel increases in amount and size in lower depths. 
Valley floor sloping gently toward the mountains, or upper bench 
lands. Adapted to alfalfa and grain, when so situated that irriga-_ 
tion is possible. 


Sol S)\. Sewanee sci cuca see eee 8 43 30 13 


pigbeoil (28) |..'cs/cs wddeeds once Shae 6 48 8 Hu 
Acres. 
aramie;. WYOs..s0cecot en eee 42, 624 
Sevier Valley, Utal..2..-..-s= 44, 200 


Redfield loam.—Vermilion-colored loam, 5 feet deep, underlain 
by clay to a considerable depth. Poorly drained soil, containing 
large quantities of alkali. Level valley floor. Excellent land for 
general farming purposes when drained and free from alkali. 

1 2 3 4 


SOM! (2) ocho mtendee wae bee ee at 19 52 22 
Subsoil (4); 2.co es ee ee eee 2 aa 48 21 
Acres 
Sevier Valley, Utah ............ 14,100 


Redfield clay loam.—Clay 5 feet in depth, of vermilion-red color, 
underlain by sand. Clay is quite tenacious and difficult to till. 
Poorly drained soil, containing considerable alkali. Low and level 
valley land. Of little agricultural value except as meadow land, ~ 

1 2 3 4 


DOLL (2) o..¢ ccancekea ede ee ows oO 2 10 53 27 
subsoil (4). . 5325... et 0 9 52 30 
Acres ; 
Sevier Valley, Utah......- Sate 3, 800 


OXNARD SERIES. 


This series is formed from sandstone and shale material and is 
found mainly on delta plains. A 

Oxnard sand.—Brownish sand, consisting chiefly of quartz par- 
ticles, medium to fine in texture, 6 feet or more in depth. Occurs 
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ver deltas. When first cultivated is shifted by the wind, and 
Tentura County, Cal., protection by wind-breaks of trees is 
necessary The grains af sand have been somewhat rounded by 

vind Pelion. This soil is best adapted to lima beans and English 

alnuts, which are grown both with and without irrigation. On 
a saline areas sugar beets are successfully grown. Barley and 
corn are also grown. ; 
i 1 2 3 4 
Mepil (3) ....3.:.-. emerereret Sais ee Tote a. oy igi Ss 
SE ee eee 50 32 10h 9 


Acres 
MoseAmPeres Cal 2225). 5 <2 35, 840 
aeTNUIY ie Cal os Apa asoe ee sie's-c 16, 200 


Oxnard enly loam.—Brown or black, mellow, loose, friable, 
open soil of peculiar woody feel, 4 to 5 feet Heep underlain by 
heavy sandy loam or loam. Derived from waste from sandstone 
and shale hills. Occurs on delta plains. When free from alkali, 
adapted to lima beans and sugar beets; when alkaline, adapted to 
sugar beets and barley. Generally ell’ drained, but frequently 
Beptaining a harmful quantity of alkali salts. 

. 1. oo Sees 
LY See ea ta bee OF ee 1S teas 
0 AS a bee BOn: *28 20S 





st 5 SrantrAy CALs )é 0. 4.5.3 <22e0. 53, 200 


_ Oxnard loam.—Heavy, sticky, brown or black loam, underlain at 
3 or 4 feet by a compact and heavier phase of the same soil. 
ived from wash from shales and sandstones, and laid down in 
delta plains. Adapted to barley and sugar beets. Frequently 
needs draining. 

| Stay hae ekedees | 
ae ey er Soe 2s 8085 82 
_ Subsoil aD: eee ek etic eS ead Sees Gees 86. 84 


Acres 
Heasmanreles (Cale cso 42. -5e.cic,0 19, 520 
ATMOS MCA. ces Saeco. ot Se ato 4, 224 
WADI ADEE ON I di ee cee 6, 830 


"a 

Oxnard silt loam.—Brown, friable, silt loam, 6 feet or more in 
, derived from finer sediments of streams draining sand- 
e cas: mixed with particles of organic matter. Occurs in 
1 delta plains. Adapted to lima beans, corn, and barley with- 
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citrus fruits when irrigated. Well drained and free from alkali — 


salts. 
1 Di ea aces 4 


BOLL (2) occas cess cceceusanenseseuae eee 2 16 56. - 20 
SUDSOII(3)\.Geocccous cee come an eee eee 1 14 52 ~=—s 80 
Acres 
San Jose, Cal 2 icee.sceaen en eee 25, 920 
Ventura. Cal. 2 oes eee 5, 320 










SOILS ASSOCIATED WITH THE OXNARD SERIES. 


Salinas shale loam.—Very light, chalklike loam, 5 to 6 feet in 
depth, grading into loam of texture of Oxnard loam. Light, fria- 
ble, and easily cultivated; sometimes contains large percentage of 
light siliceous gravel, derived from the beds of bituminous shale — 
of Miocene age. Occurs on level, gently sloping plains near 
mountains. Always well drained and free from alkali. Adapted 
to Lady Washington and black-eyed beans and barley. e 

1 2? oe 


ROLL. (B) cose sabe is wepteads bee eee ee 4 21 51 20 
Acres. 
Lower Salinas Valley, Cal........ 13, 730 
Ventura, Caloic. (cee neces 2,544 


Fullerton sandy adobe. —Brown sandy adobe to a depth of 5 feet, 
underlain by compact sand or sandstone. Residual material de- 
rived from weathering of underlying shaly sandstone. Foothills 
extending down into level valley lands. Dry farmed to wheat, 
and when irrigated used to some extent for citrus fruits. a 

1. 2) 2 See 


Soil (8).. 4.4.85 cn ae oe ee ae ee 4 36 36 22 
Subsoil (2). .2.2 420. See eee 2 40 36 20 
Acres. 
Los Angeles, Cal. 2.22 eee 7,040 
Santa; Ana, Calis:2.3 5s 31, 334 
Ventura, Calc. 33-0 eee ae 1, 940 


BILLINGS SERIES. 


The soils of the Billings series are derived from the disintegra- 
tion of sandstone and shale. 

Billings gravelly loam.—A sandy loam 0 to 18 inches deep, under-— 
lain by loam or light clay loam 3 feet deep, both containing gravel, — 
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_ beneath which is found waterworn gravel. Found in terraces 


which were formerly river banks. Is free from alkali and well 
drained. Where occurring on plateau is well adapted to grain and 
alfalfa. 


pe Me tye eee 
0 Na, 62) 568, 196 


oo 


Ue See OM aa) steers <= oars 3 © 11,776 
Billings sandy loam.—A loam 0 to 12 inches deep, underlain by 
light yellow sandy loam 3 to 15 feet deep, under which is found 
sandstone fragments, gravel, or sand, Tills very easily. Occupies 


hills. Is derived from disintegrated sandstone. Underdrainage 


good. Adapted to all crops of the vailey. 


1 2 3 4 
SOT) bcos GOS ot Sen OOge Eee aes 1 61 22 12 
a ee eee 2 79 18 dit 
Acres. 
TevGUbbayegs GA Key okie See esse Geroeaac 13, 568 


Billings loam.—A gray to black sandy loam, 0 to 12 inches deep, 
underlain by loam or lightclay loam to a depth of from 2 to 6 feet, 
beneath which is usually found a sandy loam or sand, and occa- 
sionally gravel. Thesurface is generally level. The type is derived 
from Fort Benton shale and limestone. Adapted to grain and 
vegetables, and in some localities to fruit. 


SUD) 163. S563 G03 b een cee 1 Dae 40 31 
SUT 0) cell a, oS 2 32 39 27 
Acres. 
TUT SOM Ue ter sere case ene cis ae 14, 144 


Billings clay.—Consists of a loam 0 to 12 inches deep, underlain 
by a tough, sticky, impervious dark-gray to black loam 3 to 12 
feet deep. Formed by disintegration of Fort Benton shale. The 
surface becomes very hard when dry and the type is difficult to till. 
Best adapted to grass for pasturage and hay. 

1 2 3 4 


Jit! (GS) soodeg6Secdhae eee ee il 19 37 43 
(SW EIRIGLUL (20 2 2 op oR a de aan a a 2 17 38 44 
Acres. 
MUS S eM Olax cates aise om sterem 17, 088 
WAPAINIG HW NO). soe - sedaeceot = 6 16, 064 


31896—04——10 
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b) - 

Laurel sandy loam.—.An alluvial sandy loam 2 to 6 feet deep, 
light-yellow to black in color, underlain by gravel and sand at_ 
lower depths. Surface usually level, cut by sloughs and old river” 
channels, and swampy areas due to seepage from irrigating ditches. 
Derived from deposits of the Yellowstone River. Except in parts 
affected by alkali, is excellent for growing grain, vegetables, and 
fruits. 


Soil (4), .0cdisPucwce tee. oe aoe eaten eee 11 50 29 12 
Subsoil (4)... .:.0ss.ecesvaccch os ee eee eee 29 49 db 7 
Acres 
Billings; Mont. <--. == s see eee 8, 832 
Laramie, WY0ct.ossue tees ee 29, 440 


SALT LAKE SERIES AND ASSOCIATED SOILS. 


The Salt Lake series occurs in old glacial lake beds, particularly 
around Great Salt Lake and Utah Lake. It is probable that this 
series is related to the Maricopa and Fresno series, as the material 
is of the same granitic origin. 

Salt Lake sand.—Sand consisting of about 80 per cent of medium- 
sized egg-shaped or spherical particles, largely calcareous. Occu- 
pies level or dune areas. Near Great Salt Lake, Utah, soil is 
derived from the breaking up of lime hardpan, the peculiar and 
regular shape of the particles resulting from the wearing and 
polishing action of wind and water. As found in the vicinity of 
Great Salt Lake the soil is of no agricultural value because of its 
limited extent and its position. : 

i 2 3 4 


SOll (2) ces c02t-02- Bact ee 65 32 1 2 
Acres. 
Provo, Utah. .2.0. 16s i2.07.20otpeepeeee 
Salt Lake, Utah sos. sneer 1,140 


Salt Lake sandy loam.—Sandy loam 2 feet deep, underlain by 
fine sand. Level plains, recent lake bottoms. Soil is poorly 
drained, contains an excess of alkali, and is bare of vegetation. 
For these reasons it has no present agricultural value. . 

Acres, 
Weber County, Utalt 22-2 -sseee 49, 900 

Jordan sandy loam.—Sandy loam 2 feet deep; loam to 4 feet; 

sand to 5 feet, underlain by clay. Level plains, generally well 
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drained. Derived from lacustrine deposits and river sediments. 
When well drained and free from alkali it is recognized as one of 
the best of soils for general agricultural purposes and such crops 


as grain, alfalfa, and fruit. 
1 2 3 f 


ig I a rs 8 41 33 16 
OS ee 7 36 38 23 
Acres. 
IProvion Wibah cs . eee tase ge 2 38, 400 
Slee mULaD ooo ccc 6 cit ca 48, 620 


Jordan loam.—Loam 3 feet deep, underlain by stiff, tenacious 
clay. Levellow-lying plains. Origin, lacustrine, or river deposits, 
in Salt Lake and Sevier counties, Utah. Generally contains alkali. 
When free from alkali and well drained this soil is good for alfalfa 


and grain crops. 
Tye. ot 


SS ERE GS once ohne bw de od cc eedavew sss 3 25 38 28 
UY LEO CL VIAN  2 iwe ia Re Se aeeees ae 6 29 35 24 
Acres 
TERA UIIEN Ch Se a rr 99, 648 
SHUG sol DENIC! GLO tN dee aon 3 ee ee 41, 900 
Weber County. Uta .o.<...c.. 5 15, 400 


Salt Lake loam.—Loam 2 feet deep, underlain by sandy loam. 
Level plains, representing recent lake bottom, poorly drained, 
containing excessive amounts of alkali. Soil is not adapted to 
agriculture at present on account of low-lying position, imperfect 
drainage, and high salt content. 


TS en 3 40 1) 428 
CSOT TT 2? hae eS ae 1 69 18 12 
Acres 
COMO BULLS e ce NE Sais o alelelclei ners 8, 456 
Meber County: Utah.......... 2-2 9, 600 


Jordan clay.—Tenacious clay or clay loam 6 feet or more in depth. 
Level, low-lying plains, poorly drained, generally containing large 
quantities of alkali. Origin, lacustrine deposits. This soil has 
little present agricultural value, on account of poor drainage, 
general occurrence of alkali, and impervious nature of the material. 

tee Sed 3) it 


san a bis oo So 5 io Sd a ajain ne bw oisie 2 5 16 30 49 

“ITLL. 2) aes ig ai ee ec aera aE 9 i 36 43 
Z Acres. 
EFOVO Suita lise em 5 Mees etic aice 3, 840 


Saltuuake Utalves.: cacteeres oo. 18, 510 
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PECOS SERIES AND ASSOCIATED SOILS. - 


These soils are derived from lacustrine deposits and stream 
wash, and are usually very calcareous. . 

Pecos conglomerate.—Sandy loam to a depth of 2 feet, containing 
a high percentage of rounded gravel, resting upon conglomerate or 
gravel beds. Bench land and bluffs. Soil derived from disinte- 
gration of conglomerate beds; well drained and free from alkali 
salts; readily transmits seepage waters. Not adapted to any agri- 
cultural purpose at present. 


Soil (2) 80 ee ee 8 66° 17a 


Pecos Valley; N..Mex 2.2. J2.2e- 11, 680 


Pecos sand.—F ine sand, 6 feet or more in depth, except where 
drifted over other formations. Lies along rivers by which it has 
been transported from the mountains. The action of the wind has 
extended the areas, and the surface is usually covered with dunes. 
The soil is caleareous and contains small amounts of alkali, though 
not enough to injure plants. Characteristic vegetation: Mesquite, 
willow, canaigre, yucca, and cottonwood. Generally well drained. 
Adapted to truck, fruit, melons, potatoes, and root crops. 


1 2 3 4 


BO (1) nase steeos las cee eal ee See 1 55 37 fi 
pubsoul (1). ..cee. ce come oes See ee 2 62 33, ate 
Acres. 
Pecos Valley, N. Mex........... 2,810 
Salt River Valley, Ariz........- 13, 960 
Solomonsville, Ariz ..2-.--22. = 6, 720 


Pecos sandy loam.—Soil is a fine-grained gray sandy loam, 30 
inches deep; subsoil is a gray light loam, slightly heavier than 
the soil. Occupies high, level valley land. Derived from lacus- 
trine deposits; well drained and generally free from alkali. Recog- 
nized as the best general farming land. 


DOU 7) ovacn'n bend wneasw yes eee 3 46 25 18 
BUDSOll.(1)\. 00... cn sec casn ses oben eee ene 0 36 27 31 
Acres. 
Pecos: Valley, aNe Mexse seas aeee 24,770 


Roswell, -N. Mex s2-o-osecece eee 11, 540 
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Roswell sandy loam.—Heavy gray sandy loam 12 inches deep; 
subsoil is a light loam underlain by clay at a depth of 5 feet. 
Level second-bottom land derived from lacustrine deposits, poorly 
drained, often containing alkali. Recognized as good farming 
land. 


1 2 : 4 

oe picm x’ a nie os wie’ i Sees see nn 1 48 24 16 
Acres. 
Pecos Valley, N. Mex.........-.. 9, 090 


Roswell loam.—Loam, 4 feet deep, underlain by clay loam and 
clay. Level, low bench land. Lacustrine deposit. Soil is natur- 
ally poorly drained and contains alkali, but when well drained 
and free from alkali it is recognized as good soil for general farm 


crops. 
Acres. 
ReCOS: Via lle yr eN MM OX24 co. ne vole « 2,730 


IMPERIAL SERIES. 


This is an important group of soils found in the Colorado Delta. 
Imperial gravelly loam.—A gravelly loam about 2 feet deep, 
_ underlain by clay to a depth of 6 feet or more. In some areas the 
interstitial material becomes quite sandy. The gravel consists of 
agate, quartz, chert, limestone, granite, obsidian, and indurated 
clay, varying in size from 1 inch to 5 or 6 inches in diameter. 
Represents old beach lines or alluvial cones. In the lighter phases 
the soil contains little alkali, but elsewhere the alkali content is 
high. Too rough for cultivation. Subject in places to destructive 
erosions by mountain floods. Much of it lies too high for culti- 
vation. When irrigable and not too alkaline, suitable for fruits 


and vegetables. - 
laa lal Se RY 


lod GID Sa aoe eee are 93 53 ff 16 
BSNITIM (I) Reece ees 2 cin ones bo ae ole Sass 7 17 25 51 
Acres 
Toe ol, Caillat s eee oe a re 43, 328 


Imperial sand.—Fine sand 5 feet deep, underlain by loam or clay. 
The sand is generally well drained and free from harmful quan- 
tities of alkali, but the loam or clay subsoil contains alkali in 
excess, which will rise to the surface, to the detriment to the land, 
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should excessive irrigation be practiced. This soil is adapted to 
any of the crops suitable to the climate. 


TOOL 4). sore alg we we ke os no Ses Ey 74 11 4 
SSUUOSOUL 2) een ste ase ete al 2 ie Sele Sea ae 1 53 24 20 
Acres. 
Imperial, Cal. 2.12 e eee 1,792 
Yum, ATiZo +. . 2+ eo a ee 9, 062 


Imperial sandy loam.—<A fine-grained sandy loam, 3 feet deep, 
underlain by clay or loam, formed by deposition of coarsest sedi- 
ments carried by Colorado River. Surface irregular and covered 
with dunes. Where free from excessive alkali the soil is adapted 
to any crop suitable to southern arid regions. 


\ Bodh (42) ssa scd bch ws eee Re 0 80." Sie 
SUBSOL (9) cia so conte mctetetara een ote ek ere ee 0 24 43 28 
Acres. 
Imperial, Cal 2. 2 o-ee eee 126, 656 
Yuma) Ane: 23. eee 12, 806 


Imperial loam.—A fine-grained sticky loam, on an average 5 feet 
deep, underlain by clay or clay loam. A very fertile soil, but fre- 
quently contains an excess of alkali salts. Drainage of this soil is — 
costly and difficult on account of its close grain. When free from 
alkali it is adapted to most of the crops suited to the climate, but 
as it is likely to pack, annual crops or cultivated crops will prove 
most profitable. . 

1 2 3 4 


Soll (7) <i cxsasee- tee cle ea oe eee 0 13 2 32 
SUUSOI. (Di) tee ee 6 Sela ume et eee aoe eee 0 7 51 38 
Acres. 
Impérial, Cal] 222 s.r 341, 056 
Yums, AriZ\4.32. 225 ee) eee 20, 800 


Imperial clay.—NSoil is a heavy clay loam or clay, having a depth 
of 6 feet or more. Surface usually level, theugh in places small 
dunes areseen. Derived from deposition of finest sediment of the 
Colorado River. When dry and in its natural state it exists in 
hard cakes and lumps. After irrigation the soil dries very hard 
and cracks intersect the surface in all directions. Difficult to till. 
Little under cultivation. Sorghum and millet produce good crops. 
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1 2 : 4 
cog TREN) a ee 1 iy) 36 49 
oars Pe se oe 8g os ie ee ew eee Ss 1 11 35 52 
Acres, 
REI Pe lian sss ce eck acta ss Bo, tO2 


SALEM SERIES. 


Soils of this series are derived from interbedded layers of sand- 
stone, argillaceous and schistose rocks and a dense, close-grained 
basalt, all highly ferruginous. . 

Salem gravelly loam.—Brown or black loam containing a large 
amount of gravel from 2 to 3 inchesin diameter. This grades im- 
perceptibly into a soil of the same material but containing more 
gravel. A bottom soil generally well drained. Derived as a 
stream wash from the same material as the Salem clay. Where 
not too gravelly the-soil is fairly well adapted to grain and fruit. 

Acres. 
SOMME TI CPCS Re meu sya cn ae tyne ches nt 13, 120 

Salem sandy loam.—Brown sandy loam of medium texture, 12 
inches deep, underlain by a coarse sandy loam grading into sand. 
The surface soil usually contains considerable organic matter. <A 
bottom soil, subject to frequent overflow. Well drained when the 
river is at normal stage. Forms an excellent truck soil. Gives 
large yields of hops, but they are subject to disease. 


1 2 ¢ + 
See es a oe als a Siets:aya'e so She sim 5 67 16 13 
PRIN eee. eles icra ed's ses ov ewc's swe’ 2 fie 15 iul 
Acres. 
Sita. (OUR. <5 ery sta rest ae ae 3, 648 


Salem loam.—Brown to black loam 18 to 24 inches deep, con- 
taining considerable organic matter, and being usually quite silty. 
The subsoil is yellowish or red-clay loam or clay, becoming heavier 
with depth, and often becoming mottled with gray and yellow. 
Gently rolling or level valley land derived from transported sand- 
stone material, with some basalt. Drainage generally good. Soil 
is well adapted to general crops as well as to hops and small fruits. 
Wheat produces from 25 to 30 bushels, oats from 35 to 60 bushels, 
and hops about 15,000 pounds per acre. 
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1 2 3 4 


Sol (2). ope. vnew thecssads op eater 3 10 62) a 
Subsoll (2) ss... 2. - caus nce eamnees eee 2 5 “(66 eae 
Acres. 
Salem, Orei so sern.<cwcciens eateseem 78, 656 


Salem clay.—Heavy red loam or clay, 12 to 15 inches deep, rest- 
ing on ared clay. Derived from red sandstone, argillaceous and 
schistose rocks, and a dense, close-grained ferrous basalt, all highly 
ferruginous. Occurs on rolling hills, generally well drained. Fer- 
tile soil, adapted to wheat, oats, hops, apples, prunes, and peaches. 
Hops are less subject to mold and insect pests than those grown 
on the bottom soils. The grain is of fine quality. Wheat yields 
from 25 to 30 bushels and oats from 30 to 60 bushels per acre. 
Hops yield about 1,200 pounds per acre. ? 

1 2 3 4 


DOL ACL re cde wee de aene seurrd Coe eee ik 18 26 45 
SUDSOL (1) saline s tei rotten 2 cera oe ne eee ee 10 17 24 49 
Acres 
Salem, Oreg,s-0 5. k ce cereus eee 86, 400 


SAN LUIS SERIES AND ASSOCIATED SOILS. 


The soils are derived from lacustrine deposits of voleanie rock 
materials. : « 

San Luis sand.—A very coarse, incoherent, loose, reddish-brown 
sand containing a large proportion of fine gravel, underlain at a 
depth of from 2 to 4 feet by a coarser material which can not be 
penetrated with the auger. The soil is composed of minute frag- 
ments of voleanic rock, and is light and easily shifted by the wind. 
In origin it is without doubt a lacustrine deposit and the generally 
level surface is crossed by minor ridges thought to be the result of 
varying deposition taking place in currents of different velocities. 
There are also some dunes from 1 to 6 feet high. These irregu- 
larities are a great hindrance to cultivation and irrigation. The 
drainage is excessive and constant irrigation is necessary. This 
has swamped some areas, and brought about the rise of alkali 
over large tracts of the type. Much of the originally productive 
land has been abandoned for this reason. Fair crops of the small 
grains are grown. The yield per acre of wheat is 15 to 30 bushels, 
of oats from 20 to 40. Pease are grown for pasture and for hay. 








nh 
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Acres. 
san Luis Valley, Colo ........- 136, 960 
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San Luis sandy loam.—A coarse, gravelly, reddish-brown loam 
from 18 inches to 3 feet deep, resting on a subsoil of almost pure 
gravel and sand, which extends to indeterminate depths. Near 
the mountains the surface soil is shallower, more sticky, and the 
gravel larger and more waterworn. Heavier phases of the soil 
are known locally as ‘‘adobe.’’ Occupies imperceptibly sloping 
plains, the surface of which is broken by many knolls and ridges 
from 8 inches to not more than 2 feet in height. Soil is a lacus- 
trine deposit. Near the mountains the soil is well drained and 
free from alkali. Lower areas are alkaline. Nearly all the culti- 
vated areas are sown to cereals and pease. Well adapted to these 
crops, and also to potatoes and truck crops. 


2 B f 
Sor) (3. 6.5.5 Sosee ne ae BOO Se eae ea Bi3) 31 20 13 
SILOS (OU. ee Oe SCS cee Se ee eer 8 od 52 6 
Acres. 
San Luis Valley, Colo ......... 196, 992 


San Luis loam.—A plastic and sticky, reddish-brown loam, con- 


taining some gravel, 24 to 36 inches deep, resting on a subsoil of 


sand or sandy loam, beneath which occurs sand and gravel. The 
surface is level and uniform and well adapted to irrigation. La- 
custrine deposit formed by further breaking down of materials of 
San Luis sandy loam. Contains more or less alkali, and is not at 
present cultivated. When irrigated, pro-luces a good crop of wild 
hay. Would be well adapted to the grain crops. 
Loe) a BS 
Re ee eee oe 630i fan 84 
Acres. 
BeMPe Wise Muley wCOlOtss act... aac 9, O88 
Rio Grande sandy loam.—Dark-brown to black, friable, easily 
cultivated sandy loam, with an average depth of about 2 feet, 
resting on a bed of gravelly sand. Occurs as narrow strips along 
river. The surface is generally level. The drainage usually poor. 
Potatoes succeed very well, and the production of these and native 
pasturage are about the only uses made of the soil. 
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1 2 3..° 3 
MOL ( 2)" 5 caw ag Oe tus oss neon ae phan eee 19 36 3422 
Acres. ; 
San Luis Valley, Colos2- eee ase 35, 776 


Rio Grande loam.—A sticky, plastic, black loam, containing con- 
siderable gravel, resting on a subsoil of sand and gravel which — 
extends to undetermined depths. Soil contains considerable — 
organic matter. Found along small streams near the mountains 
and in depressions. Formed partially from materials brought by 
the streams from the mountains, and partially by the further 
disintegration of the materials forming the San Luis sandy loam, 
namely, lacustrine deposits of volcanic origin. The soil is very 
difficult to cultivate. When wet, it is a sticky mass of mud, and 
when dry, it bakes similarly to the adobes of the Pacific coast. — 
It is not esteemed a very desirable soil for grain or alfalfa. At 
present is used mainly for pasturage. The drainage is rather 
poor and would be difficult to improve. 

2 3 4 
Boil (4) rep ans ee wae eee dc\niche gassed aelaee 10 29" SO SE 


Acres. 
San Luis Valley,Colo ...-....2- 23,104 


MISCELLANEOUS SOILS OF THE FAR WEST. 


Salt River gravel.—Coarse gravel of undetermined depth. Bluff 
along Salt River, Arizona. Of no present agricultural value. 


Acres. 
Salt River Valley, Ariz.........- 1, 804 


Arroyo Seco sandy loam.—Dark-brown or yellowish coarse sandy 
loam, containing a large percentage of coarse, well-rounded gravel | 
and small bowlders of granitic origin. Sometimes becoming com- 
pact and very hard at surface. Found upon gently sloping fans. 
Derived from stream wash from mountains. Somewhat deficient 
in organic matter. Adapted to grains if well irrigated, but irriga- 
tion is very difficult, on account of loss by seepage through coarse 
snbsoil. Yield fair in favorable seasons. Free from alkali. 


1 2 3 4 
BOL) (2): cds ckcnw cs nyt tence G ieee 29 O36 23 12 


Lower Salinas Valley, Cal........ 9, 570 
San Jose, Calo 22 suse. eee 7,616 
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Laramie gravelly loam. —Coarse sandy loam containing a large 
amount of gravel, 6 feet or more in depth. At from 6 to 10 feet 
‘ar derlain by yellow shale. Has no agricultural value. 

Acres. 
NA RAIAIO® Wii Ostet ee. so Ss 19, 200 
- Laramie sandy loam.—Coarse sandy loam from 2 to 6 feet deep, 
underlain by sand and gravel. Some gravel found scattered 
* hrough. the surface soil, generally quartz, sandstone, and lime- 
s stone rock. Upland eoil of colluvial origin. Well adapted to 
general farm crops. Wheat yields from 20 to 30 bushels, oats 
from 30 to 50 bushels, potatoes from 100 to 175 bushels, and alfalfa 
about 4 tons per acre. 
; tdi a ale eee 





Ee Sr 27 37 12 26 

Ee ee ee a Do io eo | 16050 
Acres 
HEH CATIMOV VOR 2 ff ctcisee ob tbo ee 82, 272 


. Los Angeles sandy loam.--Brown sandy loam 2 to 3 feet deep, 
grading into disintegrated sandstone and shale. Rough, hilly 
entry. Some grain is grown under dry farming, but soil is not 
well adapted to crops. 


00 eee 10 aD. at 18 
EEC ee SSS Sips lee 
i Acres 
OspAmeeles: Calico. ote < <0) so-52 9, 024: 


_ Fancher sandy loam.—Dark-red micaceous sandy loam 6 feet or 
more in depth, derived from stream wash from foothills, well 
drained and free from alkali, containing relatively high percentage 
of organic matter. Occupies foothill stream bottoms and sinks. 
senerally adapted to fruit and vineyards. 


a 1942 Arash Tt 
ee eee 27 45 19 6 
a Acres. 
, SE MOST OM WO eee ele Sratciciote Siasiecn 12, 832 
Jekmivorre OPW Ie as aaa See 19, 860 


“San Joaquin sandy loam.—Reddish light sandy loam 3 feet in 
Eepth, frequently hard and compact, underlain by red sandstone 
lardpan. Along foothill streams hardpan is absent, the sandy 
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loam extending to a depth of 6 feet or more. Generally occupies 
sloping valley plains. Soil is derived from disintegration of red 
sandstone rock. Well drained, free from alkali, and frequently 
covered with hog-wallow mounds. Adapted to grain crops, and, 
where hardpan is more than 3 feet from the surface, to fruits and 


vineyards. 


Fresno, Calscc. «soccer 74, 547 


Placentia sandy loam.—Sandy loam 3 feet in depth, underlain by 
sandy adobe. Surface material is compact and grades into the 
sandy adobe. High mesa land, valley lands, and high plains and 
rolling hills; remnant of old flood plain subsequently modified by 
wind action. Well drained and free from alkali. At present 
adapted to citrus and other fruit when water supply is available; 
dry farmed, to wheat, barley, and black-eyed beans. 

1 2 3 4 


SOUL CLO) ic teaitte am are epee eee te ae es ee ee 14 38 34 13 
Subsoll: (7) s.c2ee 24 oe eee eee ee 12 40 33 14 
Acres. Acres. 
Lower Salinas Valley, Cal...... 74,000 | San Jose, Cal... 2222.2 eee 61, 568 
Tosmoneeles, Cal. ct tees 66,048. | Santa Ana, Cal. 222 - eee 16, 857 
Sanda bMel Cali. <p ence see ere 48, 820.| Ventura, Cal ..i2 Jee eee 23, 880 


Santiago sandy loam.—Sandy loam 3 feet deep, underlain by 
sand to 53 feet, which is in turn underlain by sand and gravel. 
Over a considerable area the gravel comes to the surface and in- — 
creases in size and amount in the lower depths. Lower delta — 
plains of the foothill streams in Orange County, Cal. Dry-farmed — 
to wheat and barley, and under irrigation at present adapted to. 


fruits of that locality. ! 
1 > 2a ; 

Subsoik(1)....i2cc.ck as teen eee eee 12 51 Py Es’ 4 

Acres ; 

Santa <Ana- Cali ssecce aoe ae 17, 100 i 

L£ 

| 


Elsinore sandy loam.—Light-colored sandy loam 4 feet in depth, — 
underlain by coarse sand, grading into gravel. Low, level por-— 


tions of Sevier Valley, Utah. Derived from river-transported ma-_ 


es, ee 
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terial; poorly drained and contains considerable alkali near the 
surface. At present adapted only to salt-grass meadows. 


1 2 3 4 


IE eo ang Cine c Soh ins Sow ce ccsweccees 8 39 36 10 
I a sy GM 24 6 
Acres. 
OIG wmICLAMO see cee tee cnc utc 33, 100 
pevier valley, Utah. ......... 7, 800 


Boise sandy loam.—Light-gray, flaky, ashy-textured sandy loam, 
micaceous, loose, and powdery. From a few inches to 40 or 50 feet 
indepth. Surface, 6 feet, often interstratified with loam soil and 
sand or sandy loam lime hardpan, but in places sandy loam ex- 
tends to bed rock. Soil rests on coarse gravel and cobbles. Some 
alkali in local spots in loam subsoil. Usually found on mesas. 
Lake sediment, probably derived from basalt. Well drained. 
Adapted to truck, grain, and clover. Where the hardpan is not 
very thick, fruit and alfalfa do well. 

Lap 72)... oat 


SDI (20). cc ec eee a ea ee 2 19 67 8 
MMM et ea vicn.g ocak Ye es ~ neice en's 23. 21 40 12 
Acres. 
IBOISCH LON Omee ses cise. cee ve. S. 95, 850 


Deer Flat sandy loam.—Fine red, micaceous, sandy loam, a few 
inches to 3 feet in depth. Subsoil, sandy loam and sand to per- 
haps 50 or 100 feet. Occurs in higher lying valley areas, and has 
a generally level surface. Free from alkali in areas mapped. 
Only small portion cultivated, owing to lack of water for irriga- 
tion. Good for truck, grain, clover, and fruit. 


SON 8) cca GbeeeOereee eee See eae ae 6 57 26 8 
cog 0H. (G5 555 gs Se eee Poe eter aera il 58 23 8 
Acres 
OMCs JI FH COREE Sericicks OneeeReae 45, 380 


Gila fine sandy loam.—Fine sandy loam or very fine sand 6 feet 
or more in depth, derived from river deposits subsequently modi- 
fied by wind action. Occupies low bluffs and plains. Adapted to 
alfalfa and grain crops. 








_a&Mapped as Caldwell sandy loam, which name will not be used hereafter. 
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1 2 38.4 
Soil (8) Jo set ene see iveccees che od coe oe 1 4405 See 
Subsoil. (1)... sn 2. +--+ -ncccessuepatee sere S | 6). ease 
Acres, 
PMOCTIAL, CA)» ddont ws vows aon gees 30, 784 | Solomonsville, Ariz ...........: 
Salt River Valley, Ariz........- 18,578 | Yuma, Ariz .2 loc. os. eee 


Santiago loam.—Red loam, 3 feet deep; sandy loam to 4 feet, under 
lain by gravelly sandy loam. Harsh, compact soil waahee from 
foothills by the streams; occurring along margin of coastal plain 
near foothills in southern California. Considered ae 
soil, and at present little used for agricultural purposes. 


1 ee 
SOil(1) 2.09. secSed oo ew ensue case eee 4 34 43 
Subsoil (1)... 52S -nca24e. epee anes ae eee ee 4 30 42 = 
‘ Acres 
Santa Ana. Cale. ve. eee en 1, 830 


| 
: 
| 
| 


Glenwood loam.—Loam 4 feet deep, underlain -by clay. Level 
valley floor. Soil contains considerable alkali, and drainage is 
often poor, but when drained and free from alkali it is excellen 


for general farming purposes. 
1 2 3 4 


Hdl 12) << c2eiee \ oc ee aca $3 #17 465 a8 
Subsoil (S$) .5. 3. cence oe cee ee 5 20 44 25 
Acres 
Sevier Valley, Uta: 2e-ce=-- eae 12,100 


Boise loam.—Red or yellow loam from 6 inches to several feet in 
depth, underlain with alternating strata of sandy loam and sand, 
the latter often being cemented by calcium carbonate into a hard- 
pan. Soil particles in the upper stratum of virgin soil also usually 
cemented together, but not into a compact mass. Surface is usually 
covered with a coating of sandy loam, varying in depth and hay 
ing the texture of the Boise sandy loam. Occurs on mesa plains 
and is derived from lake sediments. Oftenalkaline. When suh 
soil is broken up, is good for fruit, grain, and alfalfa. 


1 2 3 4 


Soil (1)... 23.60. feces dee eee ee ee 5 31 44 17 
subsoil (8) .\...2.0:.ekuas es ee ee ee Lt, 32 34 19 
Acres 
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Walla Walla loam.—This type consists of a very sticky brown or 
black sandy loam, or loam, with a depth of 3 feet, underlain by a 
sandy loam similar to the subsoil of the Yakima sandy loam. In 
places this subsoil from 3 feet to 6 feet may be a sticky, yellow 


plastic sandy loam, but in most cases below 3 feet the soil is an 


ordinary sandy loam. Occupies the very high, steep hills in the 
eastern part of the district mapped. Is especially adapted to 
wheat and barley, giving very large yields of both. 


ee beta hon 44 


i 

eh ae le eel eee a7 eee OO © 10 
Acres. 
Wittiaa VV Washo 2 scc oss... 23, 360 


Glendale loess.—Silt 6 feet or more in depth, typical loess tex- 
ture. Level plain, forming low divide between Salt River and 
Agua Fria River, Arizona. Formed by wash from Cave Creek. 
Generally well drained and free from alkali. Adapted to grain 
and alfalfa; lighter phases to fruit growing. 


1 2 : 4 


SOLENT. acs neil sel eee el ies on ee 3 27 42 29 
gS A a 3 41-39 12 
Acres. 
Salt River Valley, Ariz......... 52, 040 


Santiago silt loam.—The soil is a dense, heavy, silt loam resem- 
bling adobe, 2 feet in depth, very sticky when wet, underlain by 
sand, fine sand, or fine sandy loam. Lower delta plains and river 
terraces. Derivation from modern alluvium, often being deposited 
at present during flood season. When well drained and free from 


alkali this soil is adapted to fruit, celery, and sugar beets. It is 


dry-farmed to wheat to some extent, and as occurring in the 


Salinas Valley is considered a most valuable soil. 


1 2 3 4 


0 el Se 4 21 52 ot 

ST SU (GS eh se ae 2 23 56 14 
Acres. Acres. 
me Angeles, Cal ..............- Sou Pan Gabriel, Calo. .ci....1..-s 5, 220 
Lower Arkansas Valley, Colo.. 37,760 | Santa Ana, Cal...............: > 14, 349 


| “Lower Salinas Valley, Cal...... TEL THOTOy |p Sebn ear aA Se oe eee ae ee ae 3, 763 
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Salt River adobe.—Clay loam with adobe properties, 2 feet de 
underlain by sandy loam or loam. Low-lying land, containing 
alkali, and rather poorly drained. Sediment of prehistoric ix 6 


gation with muddy water. Generally adapted to alfalfa and sm: all 
grain. ; 










1 2 3 4 


Soil (5) cizvieccce.cssewceueceeeee eee 4 $0. Shee 
Subsoll (8). - sa soos en's as oe eens ee 2 44 2 24 
Acres. ; 
Salt River Valley, Ariz. ........ 138, 665 i 


Sierra adobe.—Sandy adobe containing small amounts of gravel 
toa depth of 2 or 3 feet, generally underlain by red sandstone, 
hardpan, or granite rock. Low foothills. Residual soil derived 
from decomposition of underlying granite, used to some extent 


for dry-farming wheat and barley. 
1 2 3 4 


Goll (2) dite a. DSi ee eee 11 429°°99 epee 
SUDSOUL (1): sackeocllate ates te a ree oe eae 19 S27 33-28 
Acres 
Fresno, Cale. os. 2neee-aeeene oe 18, 376 
Los Angeles, Cal .222-.2 soeeanes 6, 976 


GYPSUM SOILS. 


Gypsum.—Light-brown or reddish-brown sandy loam or loam 
soil, underlain by soft saccharoidal gypsum at a depth of from 
few inches to 6 feet. Gypsum is often present at the surface. 
Level bench land. Derived from disintegration of gypsum depos 
its and possesses remarkable power of transmitting seepage waters 
by capillary and gravitational flow. With high salt contenu 
irrigation water it is not desirable land for agricultural purposes 


Often contains large quantities of alkali. 
1 2 3 4 


Soil (2) x f280 20S So oe oe 3 50 24 18 
Subsoll (0). sins sec cee fens eee ee ee 3 33 19 338 
Acres, 
Pecos Valley, N. Mex........- @11, 630 
Laramie, Wy0 %2.0-saeeeeeee ee 2, 304 | 





« Mapped as Pecos gypsum, which name will not be used hereafter. 
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PORTO RICAN SOILS. 


Kiverwash.—Coarse sand, gravel, and bowlders, generally in 
long, narrow areas, but occasionally spread out in fan-shaped 
areas, subject to overflow in times of flood. Of little or no 
agricultural value. 


Acres. 
FATECLDOLCOMCONCOG Ps Ro. cola crose: 970 


Portugues stony loam.—Dark loam 14 inches in depth, derived 
from igneous and volcanic rocks. Contains 5 to 70 per cent of 
angular stones, and is underlain by cracked and brcken volcanic 
and igneous rock partly decomposed. Occupies steep slopes of 
hills and mountains, covering a large area between Ponce and 
Adjuntas. Used for pasture during the rainy season. Some 
coffee, bananas, and plantains are produced on favored areas. 

Lose os ake 4 
0 BT PO's Ot ae 


Arecibo to Ponce, P.. R.-.:.2.-- 15, 600 


Tanama stony loam.—Soil is a red clay loam, 6 to 10 inches 
deep, derived from limestone. Occupies large area of broken and 
rugged country between Arecibo and Utuado, characterized by 
local, swampy sink holes. Subsoil is a stiff red clay containing 
limestone fragments. Bananas and plantains are the principal 
crops, and some coffee, oranges, and a little tobacco are produced, 

1 2 3 4 


A ae ne CLP ERE? 4) SEP ta 
Og A a ee 232 16 40 
Acres 
Arecibo to Ponce, P. R........- 41, 680 


Arecibo sand.—A loose, incoherent red to white coral and quartz 
sand, 12 to 36 inches or more deep. Occupies slightly rolling 
land. Soil is probably derived from wind-blown beach sand. 
Naturally poor soil. Similar to the Florida pineapple land. 
Produces some pasturage and a few cocoanuts. 


1 2 3 4 
MOU 2a eres. ---. EP IRE 8 yes WSS ie ata wie. ote 54 42 4 2 
(Tsp Si (CIE) esis de ee eae eee 30 57 4 4 
ACTEeS 
Arecipo tO Ponce, Pi RR... 2... 7,580 


31896—04——11 
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coast, occasionally forming slight hills 15 to 20 feet above sea” 
level. Adapted to cocoanut trees. 


Soil (8) ...0... i scs22scees eee 62," 30 4s 
Subsoil. (1). .:.dch¢escen conocer see ee ee 46 35 i Sto 
Acres 
Arecibo to Ponce, P. R...-2-.--- 2, 620 


Arecibo sandy loam.—Heavy red sandy loam, with an average 
depth of 10 inches, underlain to a depth of 36 inches by a rather 
tenacious clay loam. Found in valleys between outlying limestone 
hills. Elevation between 30 and 100 feet. Naturally well drained. 
Used for truck and fruit. Small area devoted to tobacco and sugar - 
cane. 


Oil (1) ow. seieeewicw cs Ce ae n ae eee nee 23 57 6 14 
Subsoil (1). 2.5.08 2. eae. ee eee 17 48 9 25 
Acres 
Arecibo to: Ponce, Pan @eeucuse-ss 2,690 


Ponce sandy loam.—Brown sandy loam 14 to 36 inches or more in 
depth. An alluvial soil occupying river deltas in the vicinity of 
Ponce. The subsoil is a sandy loam heavier and darker than soil. 
Sugar cane is the principal crop. Cocoanuts and Guinea-grass 
also grown. There is a stony phase containing rounded stone 
fragments, sometimes as large as 2 or 3 feet in diameter. This 
phase is used only for pasture and at present has little value. 


Soil (6) .<. 3. 22.3.d5. 3 ee eee 10 43 35 12 
Subsoil (2). ee M54... eo e Tees 2 22 57 20 
Acres 
Arecibo t6 Ponlees Pa Riess eeeeree 6, 550 


Utuado sandy loam.—Coarse, yellow sandy loam, 7 inches deep, 
representing soil of deforested area on steep slopes of the lower 
mountains around Utuado. Residual soil derived from igneous 
rocks. Subsoil isa shallow, yellow sandy loam, grading into decom- 
posed granite and other igneous rocks. Little natural fertility, an d 
but little used, as a great part of the areas are too steep for culti 
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vation. Should be reforested. Produces a few bananas, some plan- 
tains, and coffee. 


. 1 2 : 4 
CEE ono ta Cd a = x Jak a oth dete cleidd acre 49 24 19 8 
ESS Se rr 47 27 17 8 
Acres 
AFECIDO tLOLPONCEe. PR, 2.222.202 25, 100 


Vivi sandy loam.—Yellowish-brown sandy loam, 10 inches deep, 
forming tracts of alluvial deposits along the larger streams in the 
mountains near Adjuntas. Subsoil is a yellow-brown sandy loam. 
Soilis mellow and rich and easy to cultivate. Considered the best 
tobacco soil in the area. Also adapted to sweet potatoes, beans, 


-and other minor crops. Used to a small extent in the production 


of sugar. 
1 2 : 4 
hg eg 27 50 15 9 
ENS ae a age 13 44 25 19 
Acres, 
ATeECIDO DOLEOnCe, P.-R, 2... 5... 1,060 


‘Arecibo loam.—A dark waxy loam, 6 to 12 inches deep, resting 
on a yellow sticky loam containing fragments of limestone. The 


soil is shallow as a rule, but fairly productive. Principally used 


for pasture near the coast. Inland areas devoted to bananas, 
plantains, and to some extent to coffee. A few orange trees were 
noticed, and appeared to be Ly Hardly 10 per cent of the 
area is in crops. 


4 ae Ose Sl BG 15 
OS WS agb (DANS BOS eS ise Sees See eae ee eae 22 26 26 26 
Acres 
ATeCibO tor Pouce,.PaReo. 2.3.2: 17, 700 


Pastillo loam.—White, reddish, or brown loam, about 4 inches 


in depth, resting on porous limestone, fragments of which occur 
in soil. Affords scanty pasturage. Produces small amount of 


Guinea-grass on areas of deeper and more fertile soil. Occurs 
west of Ponce, in the southern part of the Porto Rican area. 
Among the poorest soils of the area. 


OS eee orient the She 8526 
Acres. 
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Ponce loam.—Is composed of a dark-brown alluvial loam, 3 feetor 
more in depth. Originally swampy in part. When drained, well 
adapted to sugar cane and Guinea-grass, also to bananas and plan-_ 
tains. Best sugar land of the area. All under cultivation. 


1 2 3 4 
SOL CL) Soe cose cole esse aia = elere eee eee 2 20° 2S fad 


Arecibo:-to Ponce; P, Ker ese 2, 480 


Utuado loam.—Dark-brown or yellowish loam, 7 inches deep, 
friable and free from stones, underlain by yellow loam becoming 
lighter in texture at lower depths. Derived from igneous and yol- 
eanic rocks. Occupies hilly country in vicinity of Utuado. Some 
areas adapted to coffee and fruit, but the greater part used for 
pasture. 


Soil (1) sciinat vue ch cae od cane eee 11 « 28 2a 
Subsoile(] etc. Seeks pee eee ee eee 10 30 30 30 
Acres 
Arectbo to Ponce; Po ies. ee eee 7,880 


Arecibo silt loam.—Dark-brown silt loam, 12 to 36 inches deep, 
underlain by dark loam or silt loam. ‘Aulne ial deposit occupying 
low level areas along or near the coast. In the vicinity of Arecibo 
excellent cane land, producing from 30 to 40 tons per acre. 


occasional inundation by sea water. 


1 2 3 4 


Soll (4). ves ce. ccs ne. Jae Cee eee eS 3 18 55 24 
SuDSOLL: (3) cncw. om an ose ae tees ener ae 3 14 52 31 
Acres. 
Arecibo to Ponce.«P, Baseeeeee ses 8, 960 


Adjuntas clay.—A red or dark-brown clay, 3 to 15 inches deep, 
underlain by red clay 36 inches or more in depth. Derived fro m1 
volcanic and igneous rocks. Occupies steep slopes. Difficult o 
impossible to till, requiring great care to prevent washing. T 
principal and most important coffee soil of the Arecibo to Ponce 
area. Also adapted to the growth of bananas, plantains, and 
oranges, where there is a sufficient depth of soil. 
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1 2 3 4 


Ee arin cae's ovina iomg Senie nee ocac-csne-- 3 10 36 52 
I hone oie s clea one's’ <ciee oe'ncce 3 11 43 43 
Acres, 
ATeCIDOLLOM-LONCE: Eb. Rwn-c ss. oe 29, 890 


Alonso clay.—Dark purplish-red clay loam, 8 to 28 inches deep, 
underlain by dark to purplish-red tenacious clay 36 inches or more 
in depth. Derived from igneous and volcanic rocks. Heavy, 
stiff, and hard to cultivate. Rough, mountainous topography. 
The small area southwest of Adjuntas is well adapted to oranges 
and coffee. The other areas are lower and produce chiefly bananas 
and plantains, with some coffee. 


—_ 
nw 
w 
— 


Sur OSS 5ee—e eee Baste eS a ee 10 22 35 37 
SLU CRN 5 Sal ee a 4 15 37 44 
Acres. 
FATCECLOO LOE ONCE PAIR... 2... 13, 690 


Penuelas adobe.—Brown loam, with marked adobe properties, 13 
to 15 inches deep, underlain by cracked and broken yoleanic tufa. 
Derived from disintegrated volcanic tufa. Occupies hills and 


‘gentle slopes around Penuelas. Too dry except for pasture. Some 


bananas grown on moist spots. 


1 2 3 4 
Need ee a 14. = 18-28" - 41 
CORO) (C0 wile SOE 8 Bae 59 23 9 9 
Acres. 
ArecipoO to honce. Ps R so... .. 6, 680 


Portugues adobe.—Heavy, dark-brown or black loam resembiing 
adobe, 6 to 17 inches deep, formed from decomposed limestone. 
Occupies parting valleys and gentle slopes around limestone hills 
in southern part of area. Soil is underlain by heavy light-brown 
loam, becoming lighter in color with increasing depth. Devoted 
chiefly to pasture, but produces sugar cane and bananas where 
irrigation is practicable. <A large part of the area lies too high for 
irrigation. 
Law 9) Pees 4 


a aan a a Gis 207 32%" 38 
ctl, (2. sao Se eee ee eee D 14 24 38 
Acres. 
ATeGibOiLO Lonude. Po. 5.22. << 4,010 
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Meadia silt loam .....:...-...-. Pe oes ek te eee 
Afton fine sandy loam. (See Miaini fine sand, p. 106. ) 
Alamance silt loam. (See Cecil silt loam, p. 85.) 
Allegan black clay. (See Miami black clay loam, p. 113.) 
Allegan clay. (See Miami clay loam, p. 109.) 
Allegan finesandy loam. (See Miami fine sandy loam, p. 107.) 
Allegan gravelly loam. (See Miami gravel and Miami 
gravelly loam, p. 105.) 
Allegan sand. (See Miami sand, p. 106.) 
Allegan sandy loam. (See Miami sandy loam, p. 107.) 
Allegan stony loam. (See Miami stony loam, p. 105.) 
Ie a ee el eee oie 
PERN ee eo ee ew ee 
Ife rs. tw ie ee ae ewe 
Meee Sandy loam 2 .-..2...--...-.--------------- 
IR Ee, ew... ee eee 
unc Bantry lOA).....-.-.....2-----.-.---------- 
Ayden fine sandy loam. (See Norfolk fine sandy loam, p. 55. ) 
Beaufort sand. (See Portsmouth sand, p. 66. ) 
Ee 


Mummies clay.__..-.......- ee ee Fae 
Muerte 10am. 2... =. 2... ~.----..----222--- +2256 
a a A 
EDIUSLORIT teh 5 a enone eee oe 
Bingham gravelly loam. (See Maricopa gravelly loam, p. 133. ) 
Bingham stony loam. (See Maricopa stony loam, p. 133.) 

I eg ce ees ete 
Tg SIRS A 
SE age, A 
IIICRAT Ty O81. ..---.<-----------++----+----- 


63 
Gi 
118 
80 
81 
154 


158 
157 
75 
75 
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Gaicasieu loam.....---.....2--<s0s55 song oe) 5 ae 
Caldwell loam. (See Yakima loam, p. 141.) 

Caldwell sandy loam. «(See /lsinore sandy loam, p. 156. ) 
Cardiff slate loam..-...--...-.+- +. <2 eon ost oe 
Cassadaga sand .-.....---.-s2s---. «ons oe ae ee 
Cecil clay .-..2.--- 0 522-sonqenen ss oe eee ae 
Cee) loam « « .. - 2 os 5 oes oS a ein ale ore ee mae 
Cecil mica loam. ..:.-...+. 21... tscdee eu tea 
Cecil sand... 2... 20-2 22-005 SS eee ore . 
Cecil sandy J6am...... 2.2.0.5 ss Since oo ee 
Cecil silt loam ... 222052. 2.8 SOO i De 
Cecil stony loam.....2. - =.5. 22-2 SS 
Chattooga loam... 2.22. . 205. .s06 2S Sok oc oe ee 
Chicopee gravel loam. (See Norfolk gravelly loam, p. 53.) 
Clarksville clay .........--...0...5....5- 502 eee 
Clarksville clay loam. ......2...-. 350. 32020, 02 ee 
Olarksville loam... 2.2 2...2.02 40.525 02 dee en woe eee 
Clarksville silt loam... .... 2.022 02.0. 
Clarksville stony loam. .....-......5.i 2203550 a 
Clyde sand ...... 52-2 -0-ca0s sac <n aw olen eee 
Callington sandy loam. ......-.2.....4 52205-45000 
Conestoga clay ...-..---..+-.-2+-2csce seus eee = oe . 
Conestoga loam... ..-. 2+. .2266-seswena Jess 5 
Connecticut meadows. (See Meadow, p. 47.) 

Connecticut swamp. (See Swamp, p. 48.) 

Gonowingo barrens ....2--<.2..+.20. J. 5-6 ee 
SConowingo clay ..- 2. cd nen <n poi ea 1 one ee es 
Crowley silt. loam _.._..2224- 2242s. 625-6 poe 
Cumberland loam. . oc... sos one t 6 io oa ee 
Dauphin sandy loam... ~.-2---~s0--25-- 
Davidson loam... 2... 2... 2-2 se0eesee- 
Davie clay loam .......- ee eS A see do ; 
De Kalb clay. loam:...-.... 20202 22.9202 2 
De Kalb fine sandy loam ....-5..2... 2222.) er 
De Kalb sandy loam 
De Kalb stony loam .... .....4...25<s2 516s os See 
Deer Flat sandy loam 
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Page 
Ee ae ge pe ee a 125 
SS SSS 122 
Donegal gravelly loam. (See Norfolk gravelly loam, p. 53.) 
Wyunesand >.< 5------ EER Oe ne Ne ee a ee ee 45 
II ee ee Se Sst liaise te eyo: 118 
Se SIS Sl 116 
Dunkirk gravelly loams.....-.-- OT Ns NES ES Ce ene 117 
I 1 a a ‘i 
STR? Sos S22 SSS See tle ee ee we re 
Durham sandy loam. (See Cecil sand, p. 83.) 
Edgemont stony loam. (See De Kalb stony loam, p. 93.) 
Edgerton silt loam. (See Miami silt loam, p. 108. ) 
TS Se 125 
ES SSS ee 64 
Elmira fine sandy loam. (See Miami fine sandy loam, p. 107.) 
IIIS hee PS Ss oS oe ae oe eee eee ae 127 
Elmira silt loam. (See Miami silt loam, p. 108.) 
ee a ere 60 


Elsinboro fine sand. (See Norfolk fine sand, p. 55.) 

Elsinore sand. (See Riverwash, p. 46.) 

MONT 200 ee pie HELE 
Enfield sandy loam. (See Norfolk sandy loam, p. 55.) 

Fairview sandy loam. (See Marshall sandy loam, p. 111.) 
A Pe age i i a ae ae 155 
CIEE see a 5) 8 5 Sse. cee tS sce e ees. ee- 129 
Fargo loam. (See Henn loam, p. 111.) 

Fargo gravelly loam. (See Marshalls gravelly loam, p. 110.) 


Suet oye PLOny loam. --.---..------------------------- 101 
Fresno fine sand......--- oe pe eytt Sp  mlde aee a eTRS 136 
CIMEEMM VY Q010*-25222-220555----------5-- 222 eee 137 
INE fe 225 08 oo lef Secs isk esse 136 
Me So elec e cece cces- +e eee see} 136 
Mummmnteandy loam. -:222:--.2.--:/i2::si2+---2-5------- 137 
Mumerron sandy adobe .-:-..::.--:-:-::-:--------------- 144 

ea 58 
MUI 22 252 252222022 2e2. 2222 22225--5-- +. 61 

MII 9s rs 225 ori lissciccsfe oe. - et 6 --- 52 
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Galveston sand :......-.--.----.<0c00 5-0 ee ee 
Galveston sandy loam.........5-.i.<2.ss<--405= =a 
Garner stony loam..-.-..---- (isch see oes oe eek 

Gila fine sandy loam:......-..-2./.<s.-5 5.55 = en 
Glendale loess. ..-......-+---< --s~ece sa aes eee 
Glenwood loam. .......- 5.05 66500 =a eles ee 
Goldsboro compact sandy loam. (See Portsmouth sandy 

loam, p. 67.) 


Griffin clay... 2... 2s. 2-66-10 s cc's ce es selene 
Guthrie clay ....... 2.25.6. San ence ees ee cole eee 
GYPSUM 22.2. oe eee e ie cee SPL ee Sie ee 
Hagerstown clay. ..--....-.++006dc0ss) oe oe oe ee 
Hagerstown clay loam ...-.....-i6. +20... 5=.s=e ee fer 
Hagerstown loam ..........25.22.<ade ns oc ee 
Hagerstown sandy loam........i.-...3.--ss5anee 
Hagerstown shale loam..............5..... 12.5 
Hagerstown silt loam .......-.....1..-25 -2 sae 
Hagerstown stony loam ...........<2.<-<-..50 eee 


Hanford fine sand. (See Fresno fine sand, p. 136.) 
Hanford fine sandy loam -.......2-s...:5. 5.0500 
Hanover sand. (See Miami sand, p. 106.) 

Hartford sandy loam. (See Norfolk sand p. 54.) 
Hempfield stony loam. (See Cecil stony loam, p. 83.) 
Hempstead gravelly loam. (See Hempstead loam, p. 61.) 
Hempstead loam... 2... 2..22./c.50-.+came ss eee 
- Herndon stony loam. (See Porters stony loam, p. 91.) 
Hobart clay «2.2... 25 2s0.0 58 dlc 
Holyoke stony loam ..2...........1.1 2.6 aoe 
Hondo Meadows. (See Meadow, p. 47.) 

Houston black clay 
Houston clay ... 2.2.2... soc cn oe cone a soe 
Houston silt loam 
Imperial clay-........2-...2Jigcasess seen ee oe 
Imperial gravelly loam 
Imperial loam 
Imperial sand ...... 2... ...-2.-ceecee- es eee 
Imperial sandy loam 
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Tre redell clay ean oe op Qe Ge oe ee 90 
uckson SE ies... UM er er oe ey Se 123 


BE nesville silt loam. (See Marshall silt loam, p. 112.) 
a 147 
F Sedan I Ge oes 5 So So ee Sey ce nee S 147 
Jordan meadow. (See Meadow, p. 47.) 

Jordan sand. (See Fresno sand, p. 136.) 

I fo ke ee on eee a 146 
Kalamazoo gravelly loam. (See Marshall gravel, p. 109. ) 
Ses ee eee ee eee ee 82 
re rr 76 
Seemrries dine sandy loam................-.-.-0...0s. 75 
Te Se oo ce ee a eee te 76 
I 77 
Mumnenavelly loam ..............---..--. 2c e eee 155 
Se 155 
I ee oe eek cede ee 146 
eonardtown gravelly loam. (See Leonardtown loam, p. 62. ) 
Leonardtown VS oss a ei a a a 62 
R00 est een se eee 100 
IS Er 132 
ee a 81 
Suereandy. loam... ..--... 222... 2-2-2 e eee se 155 
I AC) we ee ee ees 88 
a il a 58 
MR. -----.--.-..-- joys BE ees eee ayn 
Mackinaw gravel. (See Miami gravel, p. 105.) 

I eee cet... s------ eT ae 46 
ne 124 
Meeeaniy loam...............--.---------------+- 121 
Manor stony loam. (See Cecil stony loam, p. 83.) 

y ore ene eee, Oo se 135 
SE a 133 
aricopa Es ee oa ec w'n ae Sane eee 134 
I oo ie ene we ne ne eases ees 134 
[aricopa sandy adobe --..-- noe ee 135 
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Maricopa sandy loam: .....:-..:--+-2.03. 422s. sen 
Maricopa silt loam. .s..:...2-22+<+ 32220 5: aaa ee 
Maricopa stony loam. +:....-:.5-s5-< ses sce) =a 
Marion silt loam.......-... 5..+- 5.22 ses e~ 2 2 
Marshall-clay. ....-2< 22... 322 tse Fomewe aa tee oe 
Marshall clay loam..:..2: s:is2::-.53s S2t2es ene 
Marshall fine sand.....------- Jdvlee sass e's ds aaa 
Marshall gravel. ....- 22.12) $220 2ies «wae ee a pe 
Mayshall gravelly loam....2:2.+22:252204o0c0 7 oe 
Marshall leam.... 5. 2226.22. -Dieie ace eee pt 
Marshall-sand. ; : 2. <2: sss-s5822 2265255 ano = ere ee 
Marshall sandy loam ..2..2-.522:2222<+5s9s5.5=o en 
Marshall silt loam 22./2+..2: 0220240 «ps0 rn we 
Marshall stony loam: =:.2.. «52. 20-26 goede see 
McLean silt: loam... 52022662 s-2s.s'5aisp lee eS oes 
Meadow -2<5 2052 265 fe 202 54,5 J dnc lg pe sieearenaee 
Memphis silt loam: 2.2 .cssecsecp saree sere orcenee en 
Miami black-clay loam. 2--222..55-..0i.222 eee =e 
Miami clay loam. ......:.-).2-5.2.--2 Uses see 
Miami fine sand :.2 5. Js. 222200625 se aspen 
Miami fine sandy loam; o222.2 2-22.22. 2205220 ee 
Miami gravel -.. 2202 2.5 soos ee ee 
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Mobile elay 2... 2.2... ee i 
Mobile loam. (See Norfolk fine wands loam, p. 55.) 

Monroe fine sandy loam 
Monroe silt loam 
Morse clay 





Murrillsandy loam. (See anes stown mae, loam, p. 97.) 
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Page. 
Murrill stony loam. (See Hagerstown stony loam, p. 96.) 
ES a 49 
a CE 60 
Sa SN 65 
3 SEG USS ea 53 
Summtnmecource Sandy loam ...... 2.2.2... eee ee eee 54 
Ite Coo oe et ote b ocak mee tos 55 
Norfolk fine sandy loam......-. |e a en a eR OF 55 
ee 52 
MY LORTU oes ee ee ste ces 53 
a a Pe ee 56 
ths a in ob oo clei oo glenn we 54 
REE SIE oo so Soe oslo eg eo cele g oes 5d 
Norfolk sandy soil. (See Norfolk sandy loam, p. 55.) 
IS Ee ea 57 
EIN EY A100 So oe Od ln oe od on oe Se Rms 171 
I nt eas oo Sof lig bene bo - Sdeisaa sete ees 65 
EON se A Se a 71 
Bemmenurraine sandy loam .5. 4... ..... 2... le cece ces 70 
Orangeburg loam. (See also Orangeburg sandy loam, p. 70. ) 
Itoh cog oe 5b se oS = She cine 3 e's Soke 69 
Reem Y JOAN oe on vere oe ne weed ene 70 
SNE 70 
REA 08IN So oo ae ee ee eee een ees 129 
II Re 8 is bo yp a Sel te ow weno 129 
I a oe se inl oe ee ee ee ees oo eee 130 
Oxnard loam...... ne da ee eee ae 143 
IT es eS one niin boo Sidney ete cl 142 
REE ROG Ps oS oS else Ge os es 143 
REE SR ae i 148 
II s/s is Fee 2 oso oie ed ees eee eee 49 
I the Ps Sy ae hae oe pele o sieie wl 148 
Pecos gypsum. (See Gypsum, p. 160.) 
I een wg inn oi pie os hss SSeS = 148 
ESI gg os oa oe oe ep pees see esses 148 
IE ta, eS icp bee po ee ew dtloele sas 88 
ESAT ote hik ree Sia = Pog ares owe oe le b/c fas 87 
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Penn loam ..... 0. co.5 . 2625-2 0c so oe oe eae eee ‘ 
Penn sandy loam ......----------------++-+++-+-+----++- 
Penn stony loam..:2.. ....<+..-22seee ee - oa a4 
Placentia sandy loam ......-....-5.00.0sssas soe | 
Plainwell stony loam........2.<..52255-2s=5e= enn 
Pocoson. (See Swamp, p. 48.) 
Podunk fine sandy loam..........--- on en sce’ ones 
Porters black loam.........<.2220.<5-=50 ese oe en 
Porters clay ~......4...0-005200s2cneeu se + see een 
Porters loam. .....s.-..s<5ss-5s0.s55 5 oe eet a 
Porters red clay. (See Porters clay, p. 93.) 

Porters sand... .... 522 .050c-005 eee tes nese es = eee 
- Porters sandy loam. .........:..-2.scs see ane ae 
Porters stony loam... 2.2... 50.5.<ssecds sons ee 
Portsmouth clay... 22.20.02. .cenctes ens = 6 see ee 
Portsmouth loam .....0.2.2252.cssees ss =n ee 
Portsmouth sand « 235). .<kvesleve meee ‘, 02 tee 
Portsmouth sandy loam ............--..--s= sm eee 
Quinton sandy loam. (See Norfolk sandy loam, p. 55.) 
Rock outcrop. 2... 220 2c 2. Soe ae eat et 
Redfield clay loam........ ....... eth. ss a= Soe 
Redfield loam ............----2cctseene sees een , 
Redfield sandy loam ...<.......ccuee. seen Ps 
Rio Grande loam .......--2..s06.-=20% eae one 
Rio Grande sandy loam. ........s..520-8+25s50 eee ae ae 
Riverwash .............-s.2.000esse eee eee 
Roswell sandy loam...............25.5..0s 00s =e 
Rough, stony land 
Salem clay ..:........:.....0s ses ee uy op eee 
Salem -gravelly loam 
Salem loam .....2.2.... /0..lesce eee see ee eee 
Salem sandy loam 
Salinas gray adobe 
Salinas shale loam 
Salt Lake loam 
Salt Lake sand 
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weet ee ee ee eee ee ee ee ere te ee ee ee ee ee 
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MICS es 8 ee cece 160 
EI 2 eke eee 154 

SS ro ee oe Poe eee 61 

San Gabriel gravelly loam. (See Maricopa gravelly loam, 

‘p. 133.) 
_ San Gabriel gravelly sand. (See Fresno sand, p. 136.) 
_ San Jacinto clay. (See Houston black clay, p. 72.) 
Summagaanin: Diack adobe ....2.........-.........-02 22... 139 
Suumenemmrerediadobe ............- 222-22. b ee eae 139 
urnenmen sandy loam -..............-..-.----. 22. -2-e. 155 
IE a 153 
a 152 
Se 153 
REI Pa acta 45 
II eect ee 158 
Mueetetndy 10am ...............-.--.-.-.--.---- 2. l. 156 
Ee Coes 159 
Sassafras gravelly loam. (See Norfolk silt loam, p. 57.) 
Sassafras loam. (See Norfolk silt loam, p. 57.) 
_ Sassafras sandy loam. (See Norfolk loam, p. 56.) 
Saugatuck sand....- USE Sa ip ee gee 119 
Savanna. (See Swamp, p. 48.) 
Mumedpwick black clay loam ..............-....:......2--.- 131 
Serena OAT eee 131 
Ee a 131 
GE 131 
I ety eo 65 
Sunoneyraililoam......-..2-.......--2---. 2.020220). 62 
Selma silt loam. (See Norfolk sandy loam, p. 55.) 
a Bs 82 
SS aaa en 128 

EE ee ee 120 

ec ag a 126 
aa ga Sg er el ar 160 

ER OS an a 116 
] Sioux LES a ae ee 115 
a lA 114 
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Sioux sandy loam........-....-sewcsy>=s en a ee 
Snake River sand. (See Yakima sand, p. 140.) 
Soledad gravelly sand .......-.--.2--2-.- 50-6 us eee 


Sturgis fine sandy loam. (See Miami fine sandy loam, p. 107. re 
Suffield clay ......-. 2-22-60 0's sone 50 = oem oe 
Sunnyside sand. (See Yakima sand, p. 140.) 


Susquehanna clay. .......2.-+-e-.-.s-= +2. a 
Susquehanna clay loam.................sscs = seen 
Susquehanna gravel. (See Norfolk gravel, p. 52.) 

DWAMP .- 5-2-2 ee eee one ee eo enn oe eee : 


Tazewell silt loam. (See Miami silt loam, p. 108.) 

Triassic stony loam. (See Penn stony loam, p. 86.) 

Vernon clay ..-.-- 025605 20 os on am ne oe oo le 
Vernon fine sand ........-..----.2- 266 «5 os oe 
Vernon fine sandy loam ...........2.0s sss nee ‘ 
Vernon loam ..-.- 2.2.5 6s0- 56 -p eens ae op so ee 
Vernon:sand ... 22... 2622s. se oe ao oe oe 
Vernon sandy loam ......-.-.2.- 5... -2.05-0 ae 
Vernon silt loam --..............-0. 5550-5 see en 
Volusia loam ... 2.2... -.5.0<005 <0 5. cence = = ere 
Volusia sandy loam ........-.- wo se ee d-> -5 0g nn 
Waldo loam ...... <2... ..-.6- 02 s6e hae ae 
Walla Walla loam ..........-.-..-....5)=s 0a 
Warners loam .........---+---sse-s-s «= +55 >see 
Waverly silt loam........:....-..-.csenecs +s soe 
Westphalia sand. (See Norfolk fine sand, p. 55. ) 

Wheatland sand ..........220-.- cscs aes oo te 
Wheatland sandy loam...............-.-- === 
Willis sand. (See Norfolk fine sand, p. 55.) 

Windsor sand. (See Norfolk coarse sand, p. 53.) 
Winnebago sandy loam ..............22s2sss5 eee 
Worsham sandy loam ......-......--seeess eee | 
Yakima fine sand....... eave etek eset Jf eiecds 
Yakima fine sandy loam.......2...-...--.--sss5eeeeeee 
Yakima gravelly loam ...........-.-.--= sane 
Yakima loam.........2.-.<--cce<csee sees se 
Yakima sand... .....35.....-<.5e ee eee eee oe 
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s Be ee ie 47 
= tee i cee woe winies oe ose e eee 48 
31896—04——12 
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Inland Swamps and Meadows—Continued. E Page. 
Peat sosscc sss. 6 cies De See sae eee 


Galveston sandy loam...-<...-...2 55-555 =ene 
Galveston clay ........-....--2.. 5 ae 3 oe 
Norfolk series ......-2 ¢--- «2002-5 sce 5 =e 
Norfolk gravel... .......2.+.0s-s>sens ee on 
Norfolk gravelly loam ....-. <.-.-- sense 
Norfolk coarse 84nd... 5.3. PPB ES sce 
Norfolk coarse sandy loam ......- ~~ J25 eee 
Norfolk sand ....... /..-.-J.42 42062350 ee 
Norfolk finesand ...........22..2. 242 eee 
Norfolk sandy loam... .-. Perera 
Norfolk fine sandy loam .-.....-.-. 222au nee 
Norfolk loam . 5. ..-0. 2... +. .nes = see 
Norfolk silt loam .......... 222.422. see 
Miscellaneous soils associated with the Norfolk series. - 
Garner stony loam. .-.-. 4.2. is. oo. 32 see 7 
Gadsden sand. .........---<200--5-5 0 =e 
Lufkin fine sand ........<.--es0c sees ee 
Podunk fine sandy loam ...-... 22. 
Collington sandy loam -...-.. 2-22 =. ee 
Monroe fine sandy loam .......2.. eee 
Myatt fine sandy loam ..--...... 72 Jee 
Elmwood loam. ....... 2... <-cu«- ss eee 
Hempstead loam .........-..--.+- cess aiaen 
Sanders loam .... ..2.. 22:0: = cane cle ae en 


Selma heavy. silt loam: /.2) 9) Soeur aed tn ae 
Susquehanna clay loam .....-...._.. eee 
Leonardtown loam..:.......2..-.2 -.s5e 
Monroe silt: loam .....,.,. -....+-=.s see 
Alloway clay .......-....<.«.es ss on ae 
Mobile clay 
Suffield clay 
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Atlantic and Gulf Coastal Plains Soils—Continued. Page. 
Miscellaneous soils associated with the Norfolk series— 
Continued. 
MI UM aI Ove foe. se eo ney coc ce ccs c 2 bs: 64 
TEES a a i ene 64 
SSS oS a a ee ee ce 65 
RNR R Vermeer co. 8 es ee Se: 65 
Ocklocknee clay ...-- RS tie ile et ah a ata ped ap 65 
0 SENS 9S, ae og 66 
OST CSS gas SR ed a 66. 
SEREMEE ROAR occ. Sooo o eSIh) wee see eet 66 
Perremoutn sandy loam .2.-...-..--30.0.-2--. 22% 67 
Been eta LOAI © So: 2 eS 7 
Mate yee ose. So. One So oe 68 
Rr os Ss ec oe nee 68 
Ty see Gras Bie See Se ae ag lh 69 
Bemeeuulre candy. loam. 22. 22 ee fi 
Mranueeburg tine sandy loam...........2.22.2.2-- 7 
MUM Cen atee Ss ais -2- oka soe sae eee 7 
(SEVER SLITS A 67 CS 0 0 a Re a fa 7 
SC INIT OU OrA Yer on. o's wt so oe on eg gee 71 
MEME GH pe eye os ./n5- ss - 2 Uwe ones bod 71 
MUIR MLOAT TS ><. Ons ee dco 2 So sce ec sal 71 
RE ree a on Ken oe in ne 71 
MMMM OIAVO Ss, ooo tS 3 oa ll a ano 72 
IRIE Sie rec) ke <2! ee 72 
ea er ee og ee os ee at ot 72 
PEE SAN lous. =. 2 Ss we os he so 73 
MereentNGIO AT <2. 2a S. be oe ee ne se id 
Peerenrietne Gand yuOANI. 2... 20- 242255... - 73 
Sear RR aii on ee See en en eee 74 
OS EI SUES Wg egg a ep 74 
na ee eR et ea no wt on 74 
- Miscellaneous soils of the Gulf Coastal Plain.--..-.--.- 75 
(TA SRA a a ap 75 
Matcevien fue candy loam 05.2.2. -. Se. ee -e 75 
bane« naries fine sandy loam —--.-..----------«- 7) 
Reg ig Ose eS ee a a we es 76 
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Atlantic and Gulf Coastal Plains Soils—Continued. ; Page. ; 
Miscellaneous soils of the Gulf Coastal Plain—Cont’d. 4 
Calcasieu loam. ...-...... <2. ose een ae a+. en 
Lacasine clay loam.......5.5252.+-0. 5 =e ‘76am 
Acadia silt'loam -....2.2..--is~ ss. = pele 76 
Almyra silt loam .....-.... 62200 se -eu eee ce 
Landry silt loam .........---22-:2- =; eae Vi & 
Crowley silt loam. ..-..-. 2.25 Jseen 5: ee ha 77 
Morse clay ......2--..4 222 ee ~ eae 78 
Soils of the flood plains of the Mississippi River and its 
larger tributaries... ..-..........--.--ss-+5= 555 78 
Yazoo series. ..-. +. -0 2-6 -- comns =o ee ee Si 78 
Yazoo sandy loam... ....-.%.< se «2=00 5 een 78 
Yazoo loam ..- 2%... 22. 2. 2 = fe eee ; 79 
Yazoo clay ..-.+..---++ 2.500608 Cee ee oe yi 
Miscellaneous soils of the flood plains of the Mississippi 
River and its larger tributaries. ......._.. 72a, 198 
Miller fine sand ..........«-+.0s0+5 ess See 79: 
Miller fine sandy loam ........-... 22. sense 80 — 
Arkansas fine sandy loam ...:...-.-..2 ane 4 80 
Arkansas loam.........-.--5sse6.6s os eee 81 
Lintonia loam ..... 5... «sss dese = = =e 81 
Kaskaskia loam .......-.. ss eel os oe = 82 
Sharkey clay .....-.<.<+<4-+-=05hae5 oe 823 
Piedmont Plateau soils ..-.......5...45.-, 558 > ns 823 
Cecil series... .. .. sn. s02 an wee 5 ee ee 83 
Cecil stony loam... ....2.+.2.-2 2200 een 83 
Cecil sand. ..5. -- 20-2 2 ca en es 83.98 
Cecil sandy loam ........----..64s5950eee 84 
Cecil loam ....... <2... 22. = slob 84 
Cecil mica loam ........-..o0ss «eae 85 
Cecil silt loam... 2). 2 eae age 85 
Cecil clay .....- woo ccask oo ae pea. 85 
Peon series... <:.22- sae een b de oc ele ee 86 
Penn stony loam.......- ta oo sie,a wa sine e/a ate ‘S69 
Penn gravelly loam .....-.-..9.+..5s use 8728 
Penn sandy loam ....:.<..0. 2 ga as soe Siam 
Penn loam ...... 2... 2202 - nse 87 aa 
Penn clay ....... 20.2211 2b ee 88 
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Piedmont Plateau soils—Continued. Page. 
Miscellaneous soils of the Piedmont Plateau .......... 88 
Memecuanun sandy loam..............2..-........-. 88 

Seeme sarrandy loath. 5-22..2.. 5.52.0 002 lll. 88 
GY ee ie ae a 89 
Memmenritiro Darrens .. 6-22.52. 2 el ete cee. 89 
RIS ase fe ce ek bee ees s9 
Davie clay loam ..... Bee Aa Soe ee ee eo 90 
MER IRCe TOA. 8%. 2 cs uve. eek ee lee C0) 
Appalachian Mountain and Cumberland Plateau soils ..... 9} 
sere tet ee es oe et es $1 
Bb VeaIi. ie SE 9] 
SET ht Ss eee ea 91 
SE ete AT ces ee ee 92 
Saee TRECs ee ee See eS ee G2 
EER tse UN ee ee pe ewe 92 
Pom ereterre io... .. ots salt bese tients 93 
Se SE Ss A et Sa 93 
SRM eit VelOR Ie oe ee ee oes 93 
eter eas MOsUi sw 2-2 + haces e's 94 
Meera tine s200y loans 2.20... ee 94 
MMP VMUAT es. sk owe a see ee se 95 
Miscellaneous soils of the Appalachian Mountain and 
REECE oe ee en ale ee ce 95 
En Te al a i gl a na 95 

Residual limestone valley and upland soils.....-..-.--..--- 95 

SI tee ny... oe wn eee ns 96 
Beeriowiswony 10am os.) 0..-2 222226 eet 96 
Pagerstowh sand y 0am... 2... 2252-2. 6+. - 97 
DE eRe OAT a an ee ess oh 
Re ere Gli OMNY fase. Sees ese ee oe 97 
Beeeerero wi euale loam. 2.25. .4 5... ot eee 98 
BNE PUR CiA OUI coe ne es. oss a= e's a 2 = 98 
SR MLS Se, Sei ee ee 98 

Soils associated with the Hagerstown series........--- 99 
SO ive TE ea eae 99 
TU OI ee. oe es s+ ep 99 
SPRL GANNON se - 2 0c. 5 fey se cee ew = 100 


| a are eae 
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Residual limestone valley and upland soils—Continued. Page. 
Soils associated with the Hagerstown series—Continued. 
eConestoga loam.....-.------ pee dain os ee 100 
Lickdale clay loam. ...--:.. 2... e050 + =n 100 
Morrill clay loam ...-.....---.-22.s2-05= “101 
CBnestoga clay.....---:. .-«+ sses#050 =a ee 101 
Fort Payne series ....@....-/-+-2... 2290) een 101 
. Fort Payne stony loam.........-22J3- =) ane 101- 
Clarksville series......--./.5-. 2. seme es see ae 102 
Clarksville stony loam .:....-.5.2..22 nu. 102 
Glarksyille loam 2... <2.. 3. eaee eon, 102 
Clarksville silt loam... 5.2.2.2. 3a ae Peek 103 
Clarksville clay loam ......... 222% -seaees ee ee 103 
Clarksville clay. ......-...---2sauer=.=yeeleen 103 
Soil associated with the Clarksville series. ...........- 104 
Guthrie clay... 2... 2.52. S0 es sacs = 0 ee 104 
Glacial and loessial soils............ 2.25. J) <u ee 104 
Miami series. ......-..---- «feces sewnces ss een 105 
Miami stony loam............5.505556s6 eae 105 
Miami gravel . ..-....<..c-.<spe some eee 105 
Miami gravelly loam ... 2.2... soece see eee 105 
Miami sand’... i202. 22 2-0~s = meee aren ar! 
Miami: fine sand’ 2.32 an edeee este une 106 
Miami sandy loam ...........<...)5.s5 60 eee 107 
Miami fine sandy loam..........-- sep ea 107 
Miami loam . ... 2... ..25-. 6 eee o> ee 107 
Miami silt loam..... ....-2 5222-202 ee 108 
Miami clay loam.':.... -.-se00+eee eee el 109 
Marshall series .......+-----<.--0< 2555 = see 109 
Marshall stony loam ..........-. 2.2 109 
Marshall gravel. .......-. 2 on. see 109 
Marshall gravelly loam..-..-..2.2-5 es eee 110 
.-Marshall sand .:..1... 2. 2-30 eee 110 
Marshall fine sand ......-. ana aaendsde ae 1103 
Marshall sandy loam...2.... 22.55. s2.5 =e 11P4 
Marshall loam -.< 1 2 eee eee a wo onbe nee Lif 
Marshall silt loam ...........- ee 112 
Marshall clay loam ........-.-.2..5. 20. 113 
a 
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Glacial and loessial soils—Continued. Page. 

Marshall series—Continued. 
LE Sel sae 0 an ar 113 
SIL Are a Pre 2 OPA Ee at we ce 114 
A I ea al 114 
SME cee ee oe oe oe 114 
os SS ra cee 115 
memerune. sandy loam. 2.3/2. 2.2p 2... 28S 2 2. 115 
GR atria to SOT os eek ke 116 
SE a 116 
MSE AN Ol Se On ooo ns a beaten ees 116 
Dunkirk gravelly loam..-.. Ps ee ey a ee Bie 
Remiarkvcandy-loam-. 29... 22.2...,.5..-. 402.01 117 
MCE Ree oe LOATIY Sek 2 od oe owe cae we bes Tz 
OE a ae ney 
Miscellaneous soils of the Glacial and Loessial region. 118 
Peele SONY, loa) os... 2 2.24. eens eee eee 118 
MmeeesbOn ValOAios 2... -- 22 ----- eh he Me er 118 
RecA ELON WOAM So Foo es ee Sasa ees 119 
x et Peas 5. os oo eo oe kel pe ae 119 
: rg ES ee A ee Se eee 119 
Rmerve Sand eet. 2. s,s. 2 eo ee ee 120 
BRAN Rr yn 0 ae ale 2 en ee 120 
SE aTERATICle eC cn een es hn 120 
0 oor lets 4 fs Ee pig Rs pe a pear air on 120 
MR ORIN Ty MIs og fe 5 eet on ware op seas =e 121 
erteeterimar candy 080... .-\i0s--2s--7---- <2 - 5s 121 
Bete DAC Sandy loam. 22. - se elec se nie vo aay 
\ Bees ancisancty loan)... 2.222. 22..-5--- 25 - 122 
6 MPM a DAN eae cs 2S ge. o SoS Sw cas 22 - 122 
° Derby loam .-- eee eS Sa 122 
EC te TEMS Sot en mas oe ae Sen 123 
eer eN a ete es nts cee ep og. 123 
Bee eOU Aire | ne = Ante eae eRe ael 123 
° Bi eT tte nll he owe wig ne oe = 124 
Se SLOUMLOAIIYoLs ses a als coin. nie sin 2 oo ie woo, wee 124 
See eta oe a ag ea don ape he 2 124 
Meret GN al Met 2 nt oe GM wine ale a3 04 5.2) = 125 
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Glacial and loessial soils—Continued. f _ Page. 
Miscellaneous soils of the Glacial and Loessial region— 
Continued. 4 
Elkhorn silt loam......-....1. 2223 195° 
Meclean-silt loam .....7..-- sae eee wy 125. 
Shelby silt-loam......-...52-s52ecepeee eee Porn 126 = 
Marion silt loam... -.---- -->-23-2 126 
Waverly silt loam -.......... 6. -.-.45-255 see 127 
Elmira shale loam ..... ... 5. ~« <2 .en nw aen 1273 
Grillin clay: 2 sees ane reer 127.5 
Shelby clay ....-2...0++-+-+->--5se5=- =a 128 
Hobart clay .....-.----<c2eeu-s eee 128) 5 
Fargo clay ....+-s-5-22s00-msns= seme nnn 129 
Residual soils of the prairie regions -...--.--.- ces d eee 12934 
Oswego S€TICS. .... ~~ 22 ence eee een anon ee © = =e ee 
Oswego fine sandy loam.........:....5...50eeeee 129 
Oswego loam’. .......-.....sensanwsine nn 129: 4 
Oswego silt loam...-...-.2-.<s¢geen «a0 ae 130-73 
Sedgwick series. ....--.-s.-0+c=nees snmnss ose 1308 
Sedgwick sandy loam ..........-...0.5 oa eee 131 
Sedgwick:loam .:-. s-cccosus seen ~~ we ie 131 
Sedgwick clay loam... .....-.. -3-- ae ee 131 
’ Sedgwick black clay loam .....-. 0.2 aoe 131 
~ Miscellaneous residual soils of the prairie regions ....- " 182 
Lincoln sandy loam....... 02... == =e ae 132 
Benton-loam © os scekens meee sans oe es oe 0 re 132 
Waldo loam ......... 2. - 20-0 = en 133 
Soils of the Far West......-- ee ee 133 = 
Maricopa series . ......- 2. ---.0-<<-5s ase ae 
Maricopa stony loam.......-.- 4s Sg ee ‘<i5 ee _ 133 
Maricopa gravelly loam ........-... 22 5.eeeee 133, 
Maricopa sand .......-.-..s-c~ => se sene an 134 
Maricopa sandy loam .......-.-. 0.5050 ose 134 
Maricopa loam .........2-.2 «ces sess eee 134 
Maricopa silt loam .............-saeuas ee «tae hae 
Maricopa clay loam . ....-..-. 50... seule 135 
Maricopa sandy adobe ........-..-- ~.> io) Ae a eehoe 
Fresno series.5...... 0.22.5... 222s oe =) ee a 


Fresno. sand .2..2.-2223 (2... ebe ee oe 136 | 
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Soils of the Far West—Continued. 
ie Fresno series—Continued. 
SE SET SS eS 
Ig A ee a 
Semretat Vatoaribe ooo res. eS ee 
Bepmmerinic candy: loan) soso ee Pl fess 
Soils associated with the Fresno series.......222...2.- 
Bemecnaeeravelly sand . =. .::-. 0. 2 ele. 
Semeraaine fandy-loam.--... 22-22 22.5.5... 
BER INOODC ot ol eee 
San Joaquin red adobe .-......---- RESO Ad pear oe 
Bemmreagiuin: black adobe..-.-......---.-<..--..-. 
ES hi ee ee 





Seeman oravelly loam... ..-. 2... -..------5ee 
To se ce ice tee 
SR ATI eee 
umeraceennoye Oates. 25... 2. Le eee ee 
Mumm eanyelOant +... 2-2! 22 ee ee 
I Ae te een w= win ws ee es es 
ueeerretia slit 10am) -- 7... 2. He 
I en. eee 
| Bme cantly loam 2.2. 8. Lele 
Meee 10812 ee eer rec ee 
Mumnne Clay 10a... 2 --- e  eee 
SR ee 
EEG a a a 
ME IORI se ee sed eae es 
INARI Po NS tS Pea ee Sele Deas 
IIE MAT eo oe ke ow so cet eme 
Soils associated with the Oxnard series ....--.-.------ 
MUR IEMINANG So Ps eta ote on eens 
- Fullerton sandy adobe .--.------- 5 kin J RAE a 
Se ee ee 
Meeereerotaycliy login... 2... - 2.225 s2-2-+- 2. - 
SOC SGC) Ge eee ee a 
TS Sa 5 ee an ea 
(SE ESSE gd a ei ag an eae ar a a 
Rerreeet ad TOA)... St. ast --- + --- ee 
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Soils of the Far West—Continued. Poe 
Salt Lake series and associated soils .....--.- peter 
Salt Lake sand . 2. 2.-- 2. i202 oe See * 
Salt. Lake sandy loam ......-...122.. Jee 
Jordan sandy loant-....-.Jsceeeeee osm : 
Jordan loatti-- 5-2 ae pe 
Salt Lake loam ...22-....260 5527s 
Jordan clay ...--.-.-..2. owes we eae 
Pecos sefies and associated soils...........--------.-- 
Pecos conglomerate .......5.-.52i=. Soo 
Peécos sand”...-..-..-.-2-=. <6 920m 
gt ecos sandy loam -----...% Pere 
Roswell sandy loam......:....-..2..5 une 
Roswell loam.>. 2... ese oe ‘ <a Pe 
Imperial serie’ .....5 222 2-. 22.2606 cee oe 
Imperial gravelly loam.......-....2..228 peteeeee 
Imperial sand: 25. o eee eee 9... 2: .. see 
Imperial sandy loam... -...... 2.25 23.5 sone 
Imperial loam .-....).-...c2--- <->: 5 ae 
Imperial clay. ..... 2.52.0 250 «2 on 
Salem series ..--- geclee-nnesnnae ans dea: ae 
Salem gravelly loam ........-... 2s. ana 
Salem sandy. loam. ......-.-. Js 22's een 
Salem loam. .........---.-..s-2s+ seme an 
Salem: clay. co ccs..aaee get ee cece eee eee eee eee eeee 
San Luis series and associated soils..............--.-- 
San Luis sand ..... 2. $2.2 2.2 2 
e San Luis sandy loam.:..._..2.5.22222 eee 
San Luis loam ......-.. 5222... oe 
Rio Grande sandy loam : -s2.-- 22s. 253 
Rio Grande loam’... <.voe2-20a 
Miscellaneous soils of the Far West ...... Jae 
Salt River gravel......-. 97 s2 20+. 
Arroyo Seco sandy loam. _._:...... J. see 
Laramie gravelly loam ..-... 25.72. seen 
Laramie sandy loam .............2. o- si seem . 
Los Angeles sandy loam. ..-...... 3. ee eee 
Fancher sandy loam 
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Soils of the Far West—Continued. 

Miscellaneous soils of the Far West—Continued. 
Memmeoruin sandy loam. ...50..55-5.0...¢ 2.0066. 
vs eT i Yo er 

Semeertiavo paludy loam .-.:......-2...2..20-6..1-.. 
Repent ve loath 2. oo oo lk ee 
Peeeeeandy loam ....-......-.-- id pic Pali gta Bia 
MEMEEED tera Yy LOAM 22k... ce eS. ee 
Gila fine sandy loam ....... epee gage ier are sie 
ME aries ee eT eo), 
ge RS eg a 


LECT CS Eck SNR ce a sR 
Santiago Pee eee eee UN SES 

7 os RES 01 aes en 
BtePOWO 2. 0 tte. s eee. Rose tere 
Prmeeadiesolls <2 .....-2---.2 Pr eo. tes ao. ee ae 
eee re Bo ew eae 
IIe ee ee ee ee went 
TN a ga ge 
mereiriesstony.loam.........2...22..-22-..2.-.- 
PEREOTEY 1OAT te tn Se eo eee 
SAW oe eat Su le a, A 
(SW Sy te i el 
RUNES ORT. Se ote ele 
PeeteerteainLy (OMI... le... see e se s eo re 
RN ORIN eee eee eee 
Meee alesis 0... Seek. 
(PUSSIES ap a eG 
IPM ee TR ioe ea ee 
EEE ENS Segre oe a Sole Sen eo 2. 
5 SSE ea VA ee 
BEEEIRPeIelOMIN © oa oa ee sake 3 ee ee 
(PEL SERN ba Sy a a a oa rr 
eee ls eye en oe ee wee Pine = oe = 
CEE OC we nc s- - 2e o o 
RGN 0 ee le RR or Se on 
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SOILS ARRANGED BY STATES. 
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Alabama: Page. 
Clarksville clay ..--.---- 103 
Clarksville loam ..s..-1- 102 
Chattooga loam ...-.-.--- 95 
De Kalb fine sandy loam. 94 
De Kalb sandy loam.-..-.-- 94 
De Kalb stony loam -.--- 93 


Fort Payne stony loam... 101 


(Fathrieclay...<o::..-=.. 104 
Hagerstown Clay. So aaces 98 
Hagerstown loam ...---- 97 
Hagerstown sandy loam.. 97 
Hagerstown silt loam.... 97 
Hagerstown stony loam.. 96 
Houston clay. .22 a. sees 71 
DIGROIOW 2. cupcenetnnee in 47 
Mobile clay :ichocs che ee 63 
Norfolk fine sandy loam. 55 
Noriolk losin. + 20.2c<.<s 56 
DIGTIOLK SANG. tartare 54 
Orangeburg fine sandy 

Fe Rs Bega Marsal Are 70 
Orangeburg sand......-- 69 
Orangeburg sandy loam . 70 
Penn sandy loam ....... 87 

Alaska (no survey). 
Arizona: 

Gila fine sandy loam .... 157 
Glendale loess ._...2.4- 159 | 
Impeérial.loam.. ..+...2s5 150 | 
Impernsl cand... 22 aleeoe 149 
Imperial sandy loam .... 150 | 
Maricopa clay loam ..... 135 | 
Maricopa gravelly loam... 133. 
Maricopa loant2. o...eeee 134 | 
Maricopa sand ........... 134 
Maricopa sandy loam.... 134 | 








Arizona—Continued. Page. 


Maricopa silt loam .....- 135, 

Pecos.sand . 2. 2snaees +s. 

Riverwash ..: -. sue 

Salt River adobe ........ 160 

Salt River gravel._...... 154 

Santiago silt loam ....... 159 
Arkansas: 


Almyra silt loam......-. 
Guthrie clay 
Miami clay loam........ 109 
Miller fine sand......... 
Miller fine sandy loam -. 
Orangeburg fine sandy 
loam . ...-.se.aeeee 
Sharkey clay. lsaueee 
Swamp. «.. 0.2 ge ae 
California: ; 
Arroyo Seco sandy loam. 154 
Dunesand 4 . =. ces neeee 
Fancher sandy loam..... : 
Fresno fine sand ........ 136 
Fresno fine sandy loam.. 12 
Fresno red sand \..3 nese 
Fresno sand _./saeugusns 
Fresno sandy loam...... 
Fullerton sandy adobe... 
Galveston clay... 2.5 33 
Gila fine sandy loam .... 
Hanford fine sandy loam. 
Imperial clay<. one 
Imperial gravelly loam -. 
Imperial loam). Saeeenee 
Imperial sand- aes 149 
Imperial sandy loam .... 
Los Angeles sandy loam _ 
Maricopa gravelly loam. . 
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California—Continued. Page. | Connecticut: Page, 
Maricopa sandy loam.... 134 Chicopee gravel loam 
Lo 470 (Norfolk gravelly loam). 53 
@eaaraioam........... . 143. Connecticut meadows... 47 
Semana sand=2.......-.: 142 | Connecticut swamp ..... 48 
Oxnard sandy loam ..-..- 143 | Elmwood loam .....-..- 60 
Oxnard silt loam... ..-- 143, Enfield sandy loam (Nor- 
oN 5 49|- folk sandy loam) ....... 55 
Placentia sandy loam.... 156 Hartford sandy loam 
Die Wadden.) sok 46— (VOrjOUG Sand. \re orate 54 
Salinas gray adobe ..---. 138 Holyoke stony loam .... 118 
Salinas shale loam... ---.- 144, Manchester sandy loam.. 121 
San Joaquin black adobe. 139 Norfolk coarsesandyloam 54 
San Joaquin red adobe... 139 Podunk fine sandy loam. 59 
San Joaquinsandy loam.. 155 Suffield clay .....2...... 64 
Santiago loam ........-- 158 _—s Triassic stony loam ( Penn 
Santiago sandy loam .... 156. stony: lonm ye e22-4 ees 86 
Santiago silt loam ......- 159 Windsor sand (Norfolk 
Brerraadobe ..........-- 160. eored sud Fewess 252 53 
Soledad gravelly sand ... 138 Delaware: 

~ Colorado: Prraliton clays ..2:22 Sse 64 
| Oo De 45.) »Galveston clay -..2..222- 52 
Fresno fine sand ......-- 136| Galveston sand ......2>. 51 

* Fresno fine sandy loam.. 137| Meadow...........----- 47 
ieresnd cand .-..-....--- E564 “Norfolk loani2s:2 ort 56 
Maricopa clay loam -..-. oo a NOTiGhk sand see ae Sie 54 
Maricopa cand ........-. 134 Norfolk silt loam...-.-.. 57 
Maricopa sandy adobe... 135 Portsmouth sand......-- 66 
Maricopa sandy loam ... 134. — Portsmouth sandy loam. 67 
Rio Grande loam ....--.- 162) US WAM fe ciks ote a ee 48 
Rio Grande sandy loam ~ 153 | District of Columbia (no 
Mpcrwasno............. 46 survey). 

San Joaquin black adobe. 139 Florida: 

San Luis loam ........-- IDoie ASSOSIen Sands a). 58 
men Luis Sand -:...--...-. ieaeeaN i cunlaw ee che. 8's 2 47 
San Luis sandy loam.... 153 Norfolk fine sandy loam. 55 
Santiago silt loam ......- 159. Norfolkisand/s.3-.0-...- 54 
Suiisoe..2.5.------- 48 Norfolk sandy loam..... 55 
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Florida—Continued. Page. 
Ocklocknee clay ..-....-- 65 
Orangeburg sand....-..-- 69 
Orangeburg sandy loam.. 70 
Portsmouth sand-....---- 66 
Georgia: 
Geehclay: oh -seseaere 85 
Cecil sandy loam...---.. 84 
Meadow. . cveac 7. ieee 47 
Norfolk and tec. sees 54 
Norfolk sandy loam ...-.- 55 
Orangeburg clay ....-.--- 71 
Orangeburg sandy loam.. 70 
Porters stony loam ....-- 91 
petra Clay vy. so. os aes 65 
Idaho: 
Boise lowm.c..c eee eee 158 
Boise sandy loam ...-.--- 157 
Deer Flat sandy loam.... 157 
Elsinore sandy loam .... 156 
WCE WAS. 2220225 2c 46 
Yakima fine sand ....-.- 140 


Yakima fine sandy loam. 141 


Index. 


Waking lOnM..<.2..e0.e8 141 
SPAIInd Sand Seep eee 140 
Yakima sandy loam... .- 140 
Yakima silt loam ......- 141 
Illinois: 
Delavan silt loam -....-. 125 | 
Kaskaskia loam. ....-:.2. 82 
Lintonia: loam, 2.) 722s28 81 
McLean silt loam ....... 125 
Marion silt loam ...:.22- 126 | 
Marshall silt loam .....- 112 
NIiGALOW vu. cena eeee 47 
Memphis silt loam ...... 124 





Miami black clay loam .. 113 
Miami fire sand 106 


Illinois—Continued. 


Miami gravel. eae 10. 


Indiana: 


lowa: 











Miami fine sandy loam .. 107. 


Miami loam 


Peat ......0 53a 
Rough stony land. ..--..- 
Sioux sandy loam..--.... 
Waverly silt loam... 2... 
Winnebago sandy loam... 122. 
Yazoo clay | 
Yazoo loam: 0a. 
Yazoo sandy loam 


Griffin clay .. 22 seeeae 
Guthrie clay: 22.30 
Madison loam .........- 


Memphis silt loam ...... 
Miami black clay loam .. 113 
Miami clay loam ........ 
Miami fine sandy loam .. 107 
Miami sand .cs2- ae 
Miami sandy loam .-.... 
Miami silt loam......... Bs 
Muck ..2..:. Joe eee 
Waverly silt loam......-. 
Yazoo clay 
Yazoo loam‘. 323eeee 
Yazoo sandy loam 


Lintonia loanv2eceeseaes 
Marshall clay loam.--.... 
Marshall fine sand ...... 
Marshall loam. 222s 
Marshall sand ......-.2. 110 
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Iowa—Continued. Page. 
‘Meadow 


Miami black clay loam .. 113 


47 |. 





Miami clay loam .....--. 109 
Miami fine sand ......-. 106 
Miami sandy loam ...--.. 107 
Miami silt loam......... 108 
i 49 
Sioux sandy loam ..-..--- 115 
Kansas: 
Mreanees loam...2.....- 81 
pereoirOatml..-.:.....-- 132 
Clarksville stony loan... 102 
(1. 2S te 
Lincoln sandy loam ...-- 132 
Miami fine sand-......--- 106 
oe i 106 
Oswego fine sandy*loam . 129 
eweeo loam.........--- 129 | 
Oswego silt loam-....--- 130 
BreemeOutcrOp~:.......-.'. 46 
Sedgwick black clay loam 131 
Sedgwick clay loam -...-- Lol 
Sedgwick loam..-...--.- S15 
Sedgwick sandy loam ... 131 
Pere yeclay o.o....---- 82 
Seto oaMm........---- 138 
Da O14 Y-... 2... 79 
Semen 1Oaln. =... ....--..- 19 | 
Kentucky: | 
Memeonclay....-2---.--. 64 | 
Hagerstown clay ....---- 98 
Hagerstown loam ....... 97 
Leonardtown loam ..---- 62 
a 47 
Memphis silt loam -.---- 124 | 
Miami fine sandy loam .. 107 
eiami silt loam......... 108 
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Kentucky—Continued. Page. 
Norfolk fine sandy loam. 55 
Nowolenodins ee 56 
Pharkevielayess-.00 2 Y: 82 
Waverly silt loam....... 127 
NAZOO Claves..< Seen scene 79 
Louisiana: 

Acadia silt loam ........ 76 
Calcasieu fine sand ....-. 75 
Calcasieu fine sandy loam 75 
Calcasieu loam.......... 76 
Crowley silt loam ......- (i 
Galveston clay 2.22.4... 52 
Lacasine clay loam...... 76 

Lake Charles fine sandy 

Loans: ee ee 75 _ 

Lake Charles loam ...... 76 
Landry silt loam ........ (i 
Lutkin: lay see 22 66 
Méadow 2a 22-4 eee 47 
Monroe fine sandy loam. 60 
Monroe silt Joam........ 63 
Morseiclay sao o en aes 78 
Muckio. = enue een 49 
Myatt fine sandy loam .. 60 
Norfolk fine sand .-..... 55 

Orangeburg fine sandy 
Logie so eee se 70 
Sharkey clagenesn secs. 82 
SWall pees sao se a 48 
VSzOO ela veces tse cece 19 
eV PAs SATIN ares RSS 79 
Yazoo sandy loam ...... 78 

| Maine (no survey). 
Maryland: 

Cardiff slate loam ....--. 89 
Cecerelararrns a5 2k te 85 
Cecil loam 84 


192 Index. 













Maryland—Continued. Page..| Massachusetts—Cont’d. Page. 
Cecil mica loam..-...-.- 85 Connecticut swamp...... 48 
Collington sandy loam... 59| Elmwood loam ........- 60 
Conowingo barrens ..--- 89 Enfield sandy loam (Nor- 
Conowingo clay.......-- 89 folk sandy loam)......- 5d 
Hikton. clay. ...224 Veaees 64| Hartford sandy loam 
Galveston clay ..--:-..:- 52 ( Norfolk sand), eee 54 
Galveston sand ....-.-.-.- 5] Holyoke stony loam... -- ~ 118 
Leonardtown gravelly Manchester sandy loam... 121 

login 325: 4 22a 62 Norfolk coarsesandy loam 54 
Leonardtown loam ....-- 62 Podunk fine sandy loam. 59 
Meadow... 22a 47 Suffield clay .. s.3enceeee 64 
Norfolk fine sand ....--- 55 | Triassic stony loam ( Penn 
Norfolk loam (Norfolk stony loam). aaa 22s Oe 

fine sandy loam) ..----- 56 Windsor sand _ (Norfol 
Narfolk: sand ...2.2.2cees 54 coarse sand).2eeeeeae 53 
Portsmouth sand’ ....... 66 Michigan: 
Portsmouth sandy loam.. 67 Clyde sand .... = eee 119 
Sassafras gravelly loam Dunesand .2.: ane eee 45 

(Norfolk silt loam)...-- 57 Elmwood loam ......--- 60 — 
Sassafras loam (Norfolk Marshall gravel ........- 109 

silt loam) a ee 57 Meadow... ..lecee een 47 
Sassafras sandy loam Miami black clay loam .. 113 

(Norfolk‘loam:).:./.— eae 56 Miami clay loam ........ 109 
Susquehanna clay ..-..-- 64 Miami fine sandy loam .. 107 
Susquehanna clay loam.. 62/ Miami gravel ........... 105 
Susquehaz. )a.ex . sel (Nor- Miami gravelly loam .... 105 

folk gravel)... ca. 52 | Miami loam |, 77aeeeee 107 
Pwallipt soos se ee 48| Miami sand....22oopeeee 106 
Westphalia sand ( Norfolk Miami sandy loam .....- 107 © 

Wine SANG) i 2oee 27 eae 55 | Miami stony loam....--. 105 
Windsor sand (Norfolk Muck ....2.355 55s 49 

COOTSE 30nd ). 23. eee ee 53 Oakland sandy loam-...-- 1219 

Massachusetts: Plainwell stony loam ..-. 119 
Bernardston loam. .....- 124 Saugatuck sand ........- 119 
Chicopee gravel loam Swamp......2scce0 anes 48 

( Norfolk gravelly loam). 53 | Minnesota: 

Connecticut meadows.... 47 | Marshall gravel ........- 109% 
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-Minnesota—Continued. Page. 
Marshall gravelly loam .. 110 
Marsnai loam ...-...... a1" 
Marshall sandy loam ..-.. 111 
emueree ea SS 47 
Miami black clay loam .. 115 
So 107 

Mississippi: ; 
Gadsden loam-......---- 61 
imatonis 108m - /-..*....-- 81 
Meadow :-.-...---.----- 47 
Memphis silt loam --.---- 124 
Neuse clay....-:-.------ 65 
Norfolk fine sandy loam-.. 55 
Orangeburg sandy loam.. 70 
Portsmouth loam ...---- 67 
Sharkey clay ..:....-.-. 82 

Bremeoueiay =... .'..-.----- 79 
ereetaa). 222 2. - hs) 
Yazoo sandy loam...-.-.-- 78 
Missouri: 
Clarksville loam....-..--- 102 
Clarksville silt loam ....- 103 
Clarksville stony loam... 102 
Jackson loam :..:2--...-- 123 
(UE ae 47 
peu clays. .2 0}... 128 
mmelisruang,, 5.22... 120 
Shelby silt loam.....---- 126 

Montana: 

POD OIAY io eS : 145 
Billings gravelly loam ... 144 

Broiunge-loanr 2.2... + 145 
Billings sandy loam -.--- 145 
Laurel sandy loam ..-..-- 146 
So ty 48 

Nebraska: 


_ Arkansas fine sandy loam 80 
31896—04——13 





Nebras:a—Continued. Page. 
Elkhorn silt-loam ......- 125 
Marshall silt loam........ Be 
Meadoworce et oh 26s TS 47 
Miami-fine’sand i 2/2222. 106 
Maan) sands s.2 106 
Sioux fine sandy loam... 115 
Sioux sandy loam ....-.. 115 


Nevada (no survey). 
New Hampshire(nosurvey ). 
New Jersey: 


AlMoway clay [ols 63 
Cecil" dames. eve saeee ee 84 
Collington sandy loam... 59 
Bikton- Clays... 2 seo 64 
Elsinboro fine sand (Nor- 
folk: fine-sand). oe se 55 
Meadow ......-..- coe ae 47 
Nerfolk sdnd™2- 7-3 ee 54 
Reni loam ses seas ee 87 
Penn sandy loam.......- 87 
Penn stony loam........ 86 
Quinton sandy loam ( Nor- 
folk sandy loam) ......- 5d 
Sassafras gravelly loam 
(Norfolk silt loam) ....- 57 
Sassafra > om Vorfolk silt 
LOGE went ee eres Ss 57 
Susquehanna gravel (Nor- 
WoOle ravEel) a ooe Soe ok 52 
Westphalia sand ( Norfolk 
tian NAD nas cae ae 55 
Windsor sand (Norfolk 
coarse ean) ese 53 
New Mexico: 
Ga pelnareeaed WS. ee 160 
Meadow esos 2-2; : 47 
Pecos conglomerate ...-- 148 
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New Mexico—Cont’d. Page. | New York—Continued. Page. 
eros hati) wow cases 148| Pennethay .clcoeeeeee 88 
Pecos sandy Joam ....--- 148 —- Plainwell stony loam..-. 119 
Roswell Joam ....-..---- 149 Sassafras gravelly loam 
Roswell sandy loam ..--- 149 (Norfolk silt loam) .--.- oT 

New York: Sassafras sandy loam 
muOWAY. ClAY. «s+ scones 63 (Norfolk loam) ...-..-- 56 
Alton stony loam.......- 118 Swamp .....-.2s sae 48 
Cassadaga sand...-....-- 120 | : Volusia loam... jae 123 
Dankirk lay. fescue 118 Volusia sandy loam .---- 120 
Dunkirk gravel ......--- 116) |. Warners loam = oc22e.ees 123 
Dunkirk gravelly loam -. 117 | North Carolina: 

Dunkirk sandy loam -... 117 Cecil clay... ..J20 ana 
Dunkirk shale loam ...-- 117 |. Cecil sand, 2... 83 
Elmira shale loam ....-- 127| Cecil sandy loam........ 84 
Galveston clay.. J... .ad ses 521 Cecil silt loamet 2gaeuee 85 
Galveston sand.........- 5] | Conowingo clay.....---- 89 
Galveston sandy loam... 51) Davie clay loam...-..--- 90 
Hagerstown shale loam.. 98 Garner stony loam ...--- 58 
Hempstead gravelly loam | Iredell clay loam-..-....- 
(Hempstead loam) ....- 61| Meadow-.....55 sou 47 
Hempstead loam.......- 61| Muck ....-...00eeeeeee 49 
Matlelangd 52 Sasi. sweats 46| Neuse clay.:/-2oaueguuee 65 
MVGRCOW £50. bo'e x Kamae 47. Norfolk fine sandy loam. 55 
Miami fine sand......... 106 | Norfolk gravel (e223 eee 52 
Miami fine sandy loam... 107| Norfolk sand..--.....-.- 54 
Miami gravelly loam .... 105 Norfolk sandy loam ..--- 55 
Wigmol loan. . 5... eee 107 Porters black loam...--. 92 
Miami silt loam ......... 108|. Porters clay. ese 93 
Miami stony loam.....-. 105 Potters\loam. 2 s2.esneee 92 
PACs soo Sa ee 49| Porters sand..s.25-a.eey 91 
Norfolk coarse sand ._... 53} Porters sandy loam...--- 92 
Norfolk coarse sandy Porters stony loam..----- 91 
OGIO 35.45 3 l e es 54| Portsmouth clay -:....-. 68 
Norfolk gravel. 22.12.0822 52 Portsmouth sand .....--- 66 
Woriolk loam, .—. ceases 56 Portsmouth sandy loam - 
Norfolk Sand. ...s<.eaee 54 Rock outcrop . 222. ee 46 
Pe hic. cut 62 hoi aaa 49 | ° Sandhill. 22. a2 ee » 45 
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North Carolina—Cont’d. Page. | Oregon—Continued. Page. 
Benaelay:-.: 2.2.2.2). 65 | Maricopa sandy loam.... 134 
Selma heavy silt loam... 62 ewer ts ere ee el 49 
_ 48 Pree OULCTO Dice © act: 46 

North Dakota: . eletntcity coast 152 
Mareoeiay..-..5...---.. 129 Salem gravelly loam... .. 151 
Peete Yy 220... 2 SL. 128 Dalen TOaRI eo oso.) te ee 151 
Merial clay.....-....- 114} Salem-sandy loam....... 151 
Marshall gravelly loam... 110 Paki ange te soe ee 141 
PaaeeiiaiOdIy 2... :.--. 111 Yakima sandy loam..... 140 
Marshall silt loam. -.-..--- 112 | Pennsylvania: 

Marshall stony loam .... 109 Cecilnyicanoanr 2 see 85 
Ree ee 47 Cecil stony loam ........ 83 
Miami black clay loam... 113 Conestoga loam ........- 100 
Beenmeam 22... 107 Dauphin sandy loam.... 99 
Miami sandy loam ..---.- 107 De Kalb stony loam ..... 93 
Seemeneet ose. LS 5 49 Donegal gravelly loam 

PeverWvasn...2..:......- 46 (Norfolk gravelly loam). 53 
Permeerenty. 2.22.52. 216s Hagerstown clay -.0.. 792 98 
Sioux fine sandy loam... 115 Hagerstown clay loam... 98 
Wheatland sand ........ 120 Hagerstown loam ......- BIE! 
Wheatland sandy loam... 122 Hagerstown shale loam... 98 

Ohio: © Hagerstown stony loam . 96 
amet clay .. 2.55.2... 118 Lickdale clay loam..-.... 100 
Dunkirk gravel -......-. 116 NCAUG Wie Or ne eee 47 
Dunkirk gravelly loam -. 117 Norfolk loam 7= 22222 = 56 
Dunkirk sandy loam .-.. 117 Norfolk silt loam_...-..- 57 
Mrertauweett...i...l5.-- 47 POM Hanis see ee 2 eee 87 
Miami black clay loam .-. 1138 Penn sandy loam ....-..- 87 
Miami clay loam ....-.--- 109 Penn stony loam-...-..-- 86 
Miami gravelly loam .... 105 | Porto Rico: 

Priamwionm 2... .  - 107 BOjUntas Clay s.e-2s0c- 2+ 164 
Soe 106 BACUSO CIA Venetens: +s 165 
Miami sandy loam ..---- LOjupeeroci Do loam’ os. 22. *. 163 
ProuiswdOam 25s... --- io A PeCluO Sante fae foot 161 

Oklahoma (no survey ). Arecibo sandy loam..--.- 162 

Oregon: Arecibo silt loam....-.--- 164 
Maricopa eravelly loam_,. 133-| Coral sand......-..--.--- 162 





MGANOW: /20.~: tthe 47 
Norfolk fine sandy loam. 55 


NOTIOlk Sarid oon occa 54 
Norfolk sandy loam ..-.. 5d 
Norfolk silt loam......-. 57 
Orangeburg sand_.....-- 69 


Orangeburg sandy loam. 70 
Porters clay 
POTICTR PAD Shu oe 91 
Porters sandy loam ..-.- 
Portsmouth sandy loam. 67 


Hackoonterots 25. 5,./stese 46 

Retinal .< oe vitor sea eee 45 

Selma heavy silt loam... 62 

BWR i.n ora tanner 48 | 
South Dakota: 

Nlaraiall loam osc oo 111 


Marshall sandy loam ... 111 
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Porto Rico—Continued. Page. 
PostHlio loams a. cones eek 163 
Penuelas adobe ..--..--- 165 
PCG OO i pasa oor 5re 164 
Ponce sandy loam....-- - 162 
Portugues adobe ......-- 165 
Portugues stony loam ... 161 
qurverwash.2) Ci ia ae 161 
Tanama stony loam ..-.- 161 
W3ttaaO. Ode: =o. so aeoeee 164 
Utuado sandy loam ....- 162 
Vivi sandy loam ........ 163 

Rhode Island (no survey ). 

South Carolina: 
em CB Vac eS cal ee 85 
ec sand.< 3 -.<ks een cee 83 
Cecil sandy loam.......- 84 
Cecil stony loam .......- 83 | 
Davie clay loam ......-- 90 
Iredell clay loam......-. 90 


South Dakota—Cont’d. 
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Page. 
Marshall stony loam .... 109 
Miami black clay loam... 113 


Sioux sandy loam...-- a4 
Tennessee: . 
Clarksville clay loam.... 103 
Clarksville loam ..... meee Li)’ 
Clarksville silt loam... .- 103 
Clarksville stony loam .. 102 
Cumberland loam... .--- 99 
Davidson loam.......... 100 
De Kalb clay loam ...--. 95 
De Kalb sandy loam .... 94 
De Kalb stony loam..--.- 93 
Guthrie clay -22ae eae 104 
Hagerstown loam ....... 97 
Hagerstown sandy loam. 97 
Hagerstown stony loam . 96 
Rock outcrop 2328 eee 46 
Texas: 
Caleasieu fine sandy loam 7 
Galveston clay, <p. 52 
Galveston sand .......-- 51 
Houston black clay ...-. 72 
Houston clay... 2223s 71 


Houston silt loam...-..- 71 
Lake Charles fine sandy 


loam . ...2.J3533——ee 
Lufkin clay... cee 66 
Lufkin fine sand ......-- 58 
Meadow ......23 Seen 47. 
Norfolk fine sand ......- 59 
Norfolk fine sandy loam. 55 
Norfolk sand Joico 54 
Norfolk sandy loam ..--- 5d 
Orangeburg clay ..-..... 71 


Orangeburg fine sandy 
loam. ..; .- fuga 


=~ FT 
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Texas—Continued. Page. | Virginia—Continued. Page. 
. Orangeburg sandy loam. 70] Cecil sandy loam....._.. 84 
Orangeburg silt loam-... 70 Coecilbsilt loanisieges. scl. 85 
| Sanders loam .-.-..-.----- 61 Conestoga clay ..-....-.- 101 
| ODS) 82 Conowingo barrens...... 89 
| ReerOneciay ...-5.-.... 74| Conowingo clay........- 89 
| Vernon fine sand.......- 73 De Kalb stony loam...-. 93 
| Vernon fine sandy loam. 73; Galveston sand _......-- 51 
| Memon 10am .....-...-- (cs Hagerstown clay ........ 98 
Wernon sand 22. 22 ....-- 72 Hagerstown loam _...... 97 
Vernon sandy loam ---.-- 73 Hagerstown sandy loam. 97 
| Vernon silt loam......-- 74 Hagerstown shale loam... 98 
| Brae Clay... -.--....- 79 Hagerstown stony loam... 96 
| Yazoo sandy loam.....-- 78 | . Iredell clay loam...-.... 90 
Utah: 7 Leonardtown loam -..-- ee Lay 
Elsinore sandy loam. ---- 156 Loudoun sandy loam.... *88 
Presno fine sandy loam.. 137) -Meadow....-...-....... 47 
Wresno Pand ...........- 136 Murr) cClay<oam <. ee 101 
Glenwood loam....--.-- 158 Norfolk fine sandy loam . 55 
ergeciayo ... 252... 147 NOOK OAT cee 56 
Brratmonty so... 2... -- 147 NoOrtOl Kk sand e3.~. ose a 54 
Jordan sandy loam..--.-- 146 POUND C]A VS hoo. Sees ee ence 88 
Maricopa gravelly loam... 133 Penn gravelly loam ..... 87 
Maricopa stony loam .... 133 Penncariiey. 2 Isso see 87 
ne 47 Penn sandy loam........ 87 
Redfield clay loam ..-...- 142 Penn stony loam ........ 86 
Redfield loam ....-.---- 142 Porters black loam ..--.- 92 
Redfield sandy loam .... 142 ROLUGIs CLA Vee aes os 22 93 
Miaverwasn-.........-.-- 46 IPOTLETaINeri ee aeas 5a a 
Salt Lake loam.......... 147 Porters sandy loam ..... 92 
malt Lake sand.........- 146 Portsmouth cand . =. o. sc: 66 
Salt Lake sandy loam.... 146 Portsmouth sandy loam... 67 
Vermont (no survey). PeaeeOck OUtCTOD =. c s.5 46 
Virginia: SUA ENY 0) Ses aia Peay gener en Re 48 
ne ra 85| Worsham sandy loam... 88 
Merja... 22... 2. 84 Washington: 
Secwemca loam........- Comme NLCAQOWe ooo Scie wic as Sees Ad 
SY 83 Riverwasiic. 2... 5.. 2 46 
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_ -Washington—Cont’d. Page. | Wisconsin—Continued. Page. 
cap Walla Walla loam.....-. 159 | . -Mianit loam eae... 2 107 
nts Yakima fine sandy loam. 141) Miami sand....- AS ees 106 | 
oa. Yakima gravelly loam... 1389| Miami-sandy loam ...--. 107 
Ra Yakima loam 2.....-0222 141 Miami silt loam....-.... 108 — 
Fe. Pukima sand’. : 2,2. 290s 140| Muck ....... LY Soe 49 
ry Yakima sandy loam ....- 140} Sioux sand ......- ee 114 | 
Yakima stony loam....-. 139 Sioux sandy loam.......- 115 — 
he: West Virginia (no survey). Wyoming: 0 | | 
+ 
A 3: Wisconsin: Billings clay ...........- 145 
: Janesville loam ........- 122| Gypsum i222 eee 160 
: Marshall silt loam... ..-.- 112| Laramie gravelly loam .. 155 © 
Meadow ...c.. RF 47 Laramie sandy loam...-.- 155 
Miami black clay loam... 113 Laurel sandy loam .....- 146 
Miami fine sand........- 106 ~—- Redfield sandy loam. -.. - 142 © 
Maami pravel sists. sues 105 Riverwash..2.22e- -= -6 46 
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